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The  Right  Honourable 

The  Lord  Shannon . 


MX  LORD, 

SUCH  was  the  merit  of  the  Honou- 
rable Mr  .Boyle,  fuchhis  abilities  and 
public  fpirit,  that,  perhaps,  no  man 
ever  deferved  a greater,  or  bore  a fairer 
character.  The  honour  he  reflects  upon 
his  noble  family  and  your  Lordlhip,  is 
worthy  of  that  he  derives  from  thence. 
Never  were  a polite  education  and  a 
philofophical  genius  improved  more  to 
the  advantage  of  mankind,  to  private 
fatisfa&ion  and  true  glory,  than  by  the 
great  Mr.  Boyle ; that  noble  example  for 
the  imitation  of  men  of  plentiful  for- 
tunes, and  a philofophical  tafte,  in  laying 
out  their  lives  to  their  own  and  the  pub- 
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lie  advantage.  And  whence  can  we  with 
more  juft  ice  expect,  or  whence  more 
frequently  arife,  inch  bright  examples, 
than  from  your  Lordihip’s  noble  family, 
which  inherits  the  virtues  that  have  ren- 
der’d the  name  of  Mr.  Boyle  fo  deferved- 
ly  famous  ? 

The  two  former  volumes  of  the 
abridgment  of  his  incomparable  philo- 
fophical  writings  being  put  under  the 
protection  of  competent  judges ; this 
third  begs  your  Lordfhip’s  acceptance ; 
that  the  whole  may  be  fubmitted  to 
fuch  as  know  to  fet  a juft  value  upon 
philofophical  merit,  and  have  a natural 
and  tender  regard  for  the  original  author. 

I am, 

May  it  pleafe  your  Lordfhip, 

Tour  JLordJhip s mojl  humble , 
mojl  obedient , 

And  mojl  devoted  Servant , 


Peter  Shaw. 
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THE 

PREFACE. 


■m  Y'Atural  Hi/I  or  y feems  at  prefetit  to  lie  under  fome  TOifgrace^ 
/V'  upon  account  of  the  fmall  Benefit  that  is  pre fumed  to 
arife  from  the  Study  of  it . And  indeed , if  a Notion  be 
formed  of  the  whole  thereof  from  a few  of  its  Barts  which  have 
been  dryly  treated  by  fome  Virtuofi,  a rigid  Bhilofopher  might 
be  apt  to  condemn  it  as  trifling  and  almoft  ufelefs  to  Mankind, 
A real  philo fop  hie  Genius , bent  upon  its  own  Improvement , 
fees  with  Indignation , the  Life  of  a Virtuofi  fpent  among  Shells 
and  Infells  ; and  wifhes  the  fame  Time  and  Application  laid 
out  to  nobler  Burpofes.  Thefe  Things  however  have  theirUfe ; 
and  we  ought  not  to  defpife  all  that  we  our  felves  have  no  Relijh 
for.  There  will,  and  Pis  neceffary  there  Jhould  be  Men  of  various 
Tafies ; and  Pis  happy  for  the  IV or  Id  that  no  Bart  ofBhilofophy 
remains  uncultivated.  But  if  any  Man  has  a defpicabk  Opi- 
nion of  Natural  Hifiory  in  general , let  him  look  upon  it  in  that 
View  wherein  Mr.  Boyle  confidered  it  ; for  here , as  in  every 
Thing  elfe , our  excellent  Author  has  regarded  Ufefulnefs  and 
the  Benefit  of  Mankind.  Natural  Hifiory , as  managed  by  him , 
has  no  fuperfluous  Branches  ; Nothing  that  barely  amufes  the 
Mind , without  gratifying  and  delighting  it  ; Nothing  that  en- 
tertains the  Fancy , without  being  ferviceable  in  Life  \ and  his 
Hifiory  of  the  Air , his  W ay  of  examining  the  Frejhnefs  of  IV a- 
ter , &c.  are  eminent  Infiances  of  it.  But  Natural  Hifiory,  in 
its  Extent>  he  found  to  be  a very  large  Fields  that  required  a 
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great  Number  of  Hands  to  be  employed  in  it ; and  therefore  to 
render  it  as  life  fill  and  complete  as  poffible , he  endeavoured  to  en-_ 
gage  many  of  his  Friends  in  the  Study  thereof  ’Twas  his  Cuftom. 
to  dijinbute  all  fuch  large  'Undertakings  under  proper  Heads , 
and  fo  difpofc  of  thofe  Heads  feparately  to  ‘ Perfons  whom  he  re- 
fpeSlively  knew  well  qualified  to  cultivate  and  improve  them . 
But  he  found  few  fuch  diligent  Searchers  into  Nature  as  Him - 
felf ; and  therefore  received  little  AJJiftance  this  Way  from  his 
Friends.  Hence  fever al  'Parts  of  his  Schemes  of  Titles  remain 
unfpoken  to  ; and  this  is  particularly  the > Cafe  in  the  following 
Hiftory  of  the  Air . Mr.  Boyle,  however,  performed  Wonders  of 
himfelf ; his  Tnquifitive  Genius  led  him  to  abundance  of  Parti- 
culars which  efcape  the  Knowledge  of  others',  and  the  fie  hegene- 
roufiy  communicates.  Were  this  P rail  ice  encouraged,  and  were 
more  Heads  and  Hands  employed  after  the  fame  Manner,  the 
World  might  in  time  fee  what  Mr.  Boyle  has  here  laid  the  Foun- 
dation of,  A Complete  Natural  Hiftory  \ by  Means  whereof  Phi- 
lofophy  it  felf  would  at  length  be  completed  alfo. 
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TH  E General  Heads  for  the  Natural  Hiftory  of  a Country,  will  Nat.  Hist. 

refpe£t  the  Heavens,  the  Air,  the  Water,  and  the  Earth.  ' 

To  the  fird  belong  the  longitude  and  latitude  of  the  Place,  q "he  heavens. 
and  confequently  the  length  of  the  longed  and  fhorted  days, 
the  climate,  parallels,  and  thevifible  fixed  dars  with  the  condellations 
whereto  *tis  faid  to  be  fubjeft. 

Of  the  Air  may  be  obferved  its  temper,  as  to  heat,  drynefs  and  The  air. 
moidure,  with  the  meafures  of  them  *,  its  weight,  clearnefs,  refractive, 
power,  fubtilty  or  groflhefs,  its  abounding  with,  or  wanting  an  efurine 
fait  ; its  variation  according  to  the  feveral  feafons  of  the  year,  and  the 
times  of  the  day  : How  long  the  feveral  kinds  of  weather  continue  *, 
what  forts  of  meteors  the  Air  mod  commonly  breeds  ; in  what  order 
they  are  generated  ; and  how  long  they  ufually  lad  : To  what  winds  it  is. 
liable  •,  whether  any  of  them  be  dated,,  ordinary,  &c.  What  difeafes 
are  epidemical,  that  are  fuppofed  to  arife  from  the  Air  : To  what 
other  difeafes  the  country  is  lubjeid,  in  the  prod udlion  whereof  the. 

Air  is  concerned.  What  is  the  ufual  date  of  the  Air  as  to  the  health, 
of  the  inhabitants  •,  and  wyj|  what  conditutions  it  agrees  better  or 
worfe  than  others.  The  gravity  of  the  Air  is  to  be  learn’d  by  the. 
barometer. 

With  regard  to  the  Water  are  to  be  confidered  the  fea,  its  depth,  fpe-  The  water. 
cifick  gravity,  difference  of  faltnefs  in  different  places,  the  plants,  in- 
feCts,  and  fifties  to  be  found  in  it,  tides,  with  refpeC:  to  the  adjacent 
lands,  currents,  whirlpools,  Cfr.  Rivers,  their  bignefs,  courfe,  inundations. 
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6 Heads  for  the  natural  Hifiory 

N-HIST.  tafte,  fubterraneous  pafiages,  fruitfulnefs,  £s?r.  lakes,  ponds,  fprings,  and 
efpecially  mineral  waters,  their  kinds,  qualities,  virtues,  and  how  exa- 
mined ; the  forts  of  fifties,  their  fize  and  goodnefs,  plenty,  feafons, 
ways  of  breeding,  haunts,  and  the  methods  of  taking  them  ; efpecially 
thofe  that  are  not  purely  mechanical. 

The  earth . In  the  Earth  may  be  obferved  it  felf,  with  its  inhabitants  and  pro- 

ductions, as  wrell  internal  as  external  •,  its  dimenfions,  fituation,  Eaft, 
Weft,  South,  or  North  ; its  figure,  plains,  hills  or  valleys  ; their  ex- 
tent, the  height  of  the  mountains,  either  in  refpeCl  of  the  neighbour- 
ing valleys,  or  the  level  of  the  fea  ; whether  the  mountains  lie  Mat- 
tered, or  in  ridges  and  whether  thofe  run  North  or  South,  Eaft  or 
Weft,  (3c.  What  promontories,  fiery  or  fmoaking  hills,  (3c.  the  coun- 
try has  ; whether  fubject  to  earthquakes  or  not.  Whether  the  country 
is  coherent,  or  much  broken  into  iflands.  What  declination  the  mag- 
netick  needle  has  in  feveral  places  at  the  lame  time  ; and  how  much  it 
varies  in  different  times  at  the  lame  place  •,  whether  before  hurricanes, 
the  needle  lofes  its  direClion  towards  the  North  j and  turns  equally  to  all 
the  points  of  the  compafs.  The  nature  of  the  foil,  whether  of  clay, 
fand,  gravel,  (3  c.  its  peculiar  qualities  and  productions,  as  to  minerals, 
vegetables  and  animals  : And  how  all  thefe  are  or  may  be  farther  im- 
proved for  the  benefit  of  man. 

Inhabitants.  Under  Inhabitants  are  to  be  confidered  both  the  natives  and  the 
ftrangers  who  have  been  long  fettled  there  ; particularly  as  to  their  fta- 
ture,  fhape,  features,  ftrength,  ingenuity,  diet,  inclinations  and  cuftoms, 
that  feem  not  due  to  education.  In  the  women,  their  fruitfulnefs  or 
barrennefs,  their  eafy  and  hard  labour,  with  their  exercifes  and  diet  ; 
the  difeafes,  with  their  fymptoms,  and  the  diet,  air,  (3  c.  that  influ- 
ence them. 

.Vegetables.  The  external  productions  are  trees,  fruits,  plants,  (3  c.  with  the  pe- 
culiarities obfervable  in  them.  In  what  foils,  and  with  what  culture 
they  thrive  beft  •,  with  what  animals  or  infe&s  the  country  abounds, 
and  to  what  ufe  applied  by  the  inhabitants,  as  to  food,  phyfic,  furge- 
ry,  (3  c. 

Minerals.  Ry  the  internal  productions  of  the  earth,  are  here  underftood  things 
generated  in  the  bowels  of  it,  either  to  the  benefit  or  hurt  of  man. 
Under  thefe  are  comprehended  metals,  minerals,  ftones,  precious  or 
common.  To  examine  how  the  beds  of  them  lie  in  reference  to  North 
or  South,  (3c.  What  clays  and  earths  are  afforded,  with  their  phyfical 
or  other  ufes  -,  what  coals,  fait,  or  falt-fprings,  alum,  vitriol,  ful- 
phur,  (3c.  The  number  of  mines,  their  fituation,  depth,  figns,  waters, 
damps,  quantities  of  ore,  extraneous  things,  and  ways  of  reducing  their 
ores  into  metals,  (3c. 

Traditions.  Add  to  thefe  the  enquiries  about  traditions  of  all  particular  things  re- 
lating to  the  country,  fuch  as  are  either  peculiar  to  it,  or  at  leaft  un- 
common elfewhere. 
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Enquiries  that  require  learning  or  Ikill  to  anfwer  ; with  propofals  Nat.  Hist. 
for  ways  to  enable  men  to  give  anfwers  to  fuch  more  difficult  en- 
quiries. 

To  obferve  the  declination  of  the  compafs  in  different  longitudes  and  Enquiries  for 
latitudes  *,  letting  down  the  method  by  which  the  obfervation  was  made,  the  fea. 

To  obferve  the  dipping-needle,  in  the  like  manner. 

To  obferve  the  odour,  colour,  and  taftein  fea-water  ; the  proportion 
of  its  fait  in  different  places  ; whether  in  the  fame  fea  it  be  conftantly 
the  fame  *,  and  what  are  the  particularities  of  that  lea-water,  where  ffiips 
cables  fooneft  rot,  and  where  they  are  bed  preferved. 

To  remark,  if  there  be  near  the  South  pole  a conftant  current,  fet- 
ting  from  the  South  fo  forcibly,  that  ffiips  with  a ftiff  gale  can  hard- 
ly make  way  againft  it  *,  and  near  the  North,  a current  forcibly  carry- 
ing ffiips  towards  the  pole  j or  if  this  motion  reciprocate  once  in  half 
a year. 

To  obferve  what  fubterraneous  paffages  there  are,  whereby  feas  com- 
municate with  one  another. 

What  effeft  the  winds  have  upon  the  feas  ; and  how  far  from  the 
furface  they  agitate  the  waters. 

The  ebbings  and  flowings,  with  the  age  of  the  moon  when  the  neap 
and  fpring-tides  happen  ; to  what  height  it  ebbs  and  flows  at  thefe  times 
upon  the  coaft,  or  the  iflands  far  off  in  the  fea  ; and  if  it  flow  there 
differently  from  the  tides  near  the  main  land  ; and  how  much  fooner  it 
begins  on  one  fide  than  another. 

To  mark  narrowly  the  way  of  coming  into  particular  creeks  and 
harbours  ; with  their  bearings  and  diftances  from  the  neighbouring 
places. 

To  found  all  along  at  coming  in  *,  and  to  mark  the  depths  and 
ffiallows  near  the  ffiore,  or  farther  off  from  the  coaft,  as  alfo  near  ffielves 
or  banks. 

To  mark  in  the  founding  not  only  the  depth,  but  all  the  grounds, 
whether  clayie,  fandy  or  ouzy,  &c.  To  mark  whether  the  fea  always 
riles  towards  the  Ihore,.  unlefs  accidentally  hindered  How  the  bottom, 
of  the  fea  differs  from  the  furface  of  the  earth  ; with  the  ftcnes  and 
minerals  to  be  found  there. 

To  take  notice  of  the  winds,  their  changes,  or  fet  times  of  blowing, 
and  in  what  longitude  and  latitude,  especially  the  trade-winds  •,  upon 
what  coaft;  the  trade-winds  are  moft  frequent  ; and  by  what  figns  tliey 
may  be  forefeen. 

To  obferve  and  record  all  extraordinary  meteors,  lightnings,  thunders, 
and  their  efi'e&s,  Ignes  fatui , comets,  marking  the  places  of  their 
appearing  and  disappearing. 

To  examine  the  weights  of  the  fever  a I waters  that  occur,  both  near 
the  upper  and  lower  part  of  the  fea  ; the  power  afcribed  to  the  fea  of 
throwing  up  Amber*  ambergrjfe,  63V.  and  its  ffiining  in  the  night. 
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Nat.  Hist. 


Enquiries  for 

mines. 


The  medicinal  virtues  of  the  Sea  ; efpecially  in  the  Hydrophobia.  Its 
virtue  to  manure  land  and  to  learn  wlvat  plants  thrive  bed  with  Sea  water. 

Whether  the  country  wherein  the  Mines  are,  be  mountainous,  plain, 
or  diflinguifhed  with  valleys  ?'  And  in  cafe  it  be  mountainous,  what  kind 
of  hills  are  they,  whether  high,  low,  or  indifferently  elevated  ? Whether 
almoft  equal,  or  very  unequal  in  height  ? Whether  fruitful  or  barren  ; 
cold  or  temperate  ; rocky  or  not  •,  hollow  or  folid  ? Whether  they  run 
in  ridges,  or  feem  confufedly  placed  •,  and  if  the  former,  what  way  the' 
ridges  run,  North  or  South,  &V.  ? And  whether  they  run  nearly  paral- 
lel to  one  another  ? 

What  the  country  produces,  and  what  in  mod  plenty  ? 

What  cattle  it  fuftains?  Whether  they  have  any  thing  peculiar  in  point 
of  bignefs,  colour,  longevity,  fitnefs  or  unfitnefs  for  food,  &c.  which 
may  rather  be  attributed  to  the  peculiar  nature  of  the  place,,  than  the  bar- 
renriefs  of  the  foil,  or  other  manifeft  caufes  ? 

What  health  the  inhabitants  enjoy  •,  what  difeafes  they  are  fubjedl  to  ; 
and  to  what  not  ? And  what  remedies  are  known  for  the  epidemic  dif- 
eafes of  the  place  ? 

What  plenty  of  rivers,  brooks,  lakes,  fprings,  &c.  in  the  place  ; 
the  colour,  tafte,  &c.  of  them  i and  how  they  affe.61  the  health  of  fuch 
as  ufe  them  ? 

How  the  air  is  difpofed  as  to  heat  or  cold,  calms  or  winds  ; and  whe- 
ther thefe  winds  proceed  from,  or  are  infected  with  fubterraneous  fleams  ? 
whether  thefe  fleams  are  clear  or  foggy  ? 

Whether  the  foil  near  the  furface  of  the  earth  be  flony  *,  and  if  fo, 
what  fort  of  flones  it  abounds  with  *,  whether  the  foil  be  clayie,  marley, 
or  chalky  ; and  of  how  many  kinds  it  is  i and  by  wlv.t  properties  they 
are  diflinguifhed  ? 

By  what  figns  a mine  is  conjectured  to  be-in  a .place  ? 

And  as  thefe  figns  are  either  above  or  beneath  the  furface  of  the  earth, 
it  muff  be  farther  enquired  whether  the  ground  be  made  barren  by  meta- 
line or  mineral  effluvia  ? 

What  trees  or  plants  grow  mofl  plentifully  in  thefe  places,  and  whe- 
ther they  thrive  well  or  ill  ? whether  they  be  difcoloured  in  their  leaves, 
or  have  their  outfides  changed  ? 

What  alteration  is  produced  in  the  waters  of  the  place,  either  as  to 
their  colour,  tafte,  fmell,  wreight  ; or  what  matter  they  leave  upon  the 
flones  they  run  over  ? 

'Whether  fnow  or  ice  continue  as  long  in  thefe.  as  in  the  neighbouring 

places  ? 

Whether  the  dew  that  falls  on  the  ground  will  difcolour  white  linen  ? 
And  whether  the  rain  will  difcolour  cloaths,  or  afford  any  refidence  of  a 
mineral  nature  ? 

Whether  thunder,  lightnings,  and  florins  are  frequent  here  ? And  if 
there  be  any  fiery  meteors  and  nodlurnal  lights  ? 

Whether  , 
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Whether  mids  arife  from  fuch  mineral  grounds ; what  is  obfervable 
in  them  •,  what  minerals  they  fignifie,  and  may  be  fuppos’d  to  be  pro- 
duc’d by  ? 

Whether  the  Virgula  divinatoria  be  us’d  for  finding  out  the  mines,  and 
with  what  fuccefs  ? 

Whether  there  be  any  clays,  marles,  or  other  mineral  earths,  and  of 
what  confidence,  that  give  notice  of  the  ores ; and  at  what  depth  they 
lie,  in  refpect  of  one  another,  and  how  thick  they  are  ? 

What  flones,  marcafites,  &c.  are  found  near  the  furface  •,  what  is 
the  particular  fhape,  bignefs,  colour  and  weight  of  fuch  ftones,  where- 
by they  are  diflinguifhable  from  others  ? 

Whether  heat  or  damps  fignify  a mine  ? 

Whether  water  found  in  digging  be  a fign  of  a mine  ? 

By  what  figns  the  nearnefs  of  a mine  is  known ; and  whether  any 
fign  will  fhew  a perfon  to  be  above,  beneath,  or  on  the  fide  of  the  mine  ? 

By  what  figns  the  determinate  kinds  of  metals  are  known,  with  their 
plenty  and  goodnefs. 

What  figns  thereare  of  the  depth  of  the  vein  *,  of  the  mine’s  being  hope- 
lefs,  or  that  ’ tis  unlikely  to  find  a vein  in  the  place  ’tis  digged  for  ? 

What  is  the  depth  of  the  fliaft  or  groove,  till  you  come  at  the  vein 
or  ore  ; whether  the  vein  run  or  lie  horizontally  *,  or  if  it  dip,  what  incli- 
nation it  hath  5 and  how  deep  the  lowed  part  lies  ? 

What  are  its  flexures,  or  whether  it  runs  diredlly  north  or  fouth,  eaft 
or  weft,  or  feem  rather  to  have  a cafual  tendency  than  any  natural  deter- 
mination *,  and  how  far  it  reaches  in  all  ? 

What  is  the  widenefs  of  the  groove  at  the  top  and  elfewhere  ; whe- 
ther it  be  perpendicular  or  crooked  ; and  if  crooked,  after  what  manner, 
and  with  what  didance  it  winds? 

How  the  groove  is  fupported  ; what  the  kinds,  length,  bignefs,  and 
way  of  placing  of  the  timber,  poles,  fc.  employ’d  to  fupport  it  •,  and 
how  long  the  wood  continues,  without  being  fpoil’d  by  the  fubterra- 
neous  fumes  and  waters  *,  and  what  wood  lafts  the  longed  ? 

What  air- fhaft  belongs  to  the  mine  ; whether  it  be  Angle  or  double,  of 
what  breadth  at  the  orifice •,  whether  it  be  convenient  or  not ; how  near 
’tis  plac’d  to  the  groove,  and  in  what  pofition  •,  if  there  be  feveral  air- 
fhafts,  what  their  didances  and  fituation  with  regard  to  the  groove,  and 
to  each  other  ; and  how  is  air  fupply’d,  if  there  be  no  air-fhafts? 

Whether  they  meet  with  waters,  and  what  plenty  there  is  of  them  *,  at 
what  depth  they  are  found  i how  qualified,  and  what  way  they  fpring,  &c? 

Whether  they  are  condant  or  temporary  ; whether  they  increafe  or 
diminiih  in  the  dimmer,  or  at  any  time  of  the  year ; and  what  that  fea- 
lon  is,  how  long  it  lads,  and  the  proportions  of  increafe  and  decreafe  ? 

What  engines  or  contrivances  are  ufed  for  drawing  up  the  water,  and 
conveying  it  away  ; the  materials  they  are  made  of,  the  parts,  the  big- 
nefs, the  coaptation,  and  whole  drudture,  and  way  of  applying  the  in- 
druments  ufed  to  free  the  mines  from  the  water  ? 
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Hist.  What  are  the  conditions,  number,  &V.  of  the  adits  ? 

Whether  the  mines  be  troubled  with  damps,  and  of  what  kind  they 
are  *,  whether  they  come  often  or  feldom,  at  any  Time  of  the  year,  or 
irregularly  ? 

What  figns  precede  them  *,  what  mifchief  they  do  *,  what  remedies 
are  the  moll  fuccefsfully  employed  againft  them,  as  well  in  reference  to 
the  clearing  of  the  mine,  as  to  the  prefervation  and  recovery  of  the  men  ? 

What  methods  the  mine-men  ufe  in  following  the  vein,  and  tra- 
cing their  paffages  under  ground,  according  to  the  feveral  exigencies  -, 
and  whether  they  employ  the  inftruments  made  with  the  help  of  the 
load- (tone,  the  fame  way  that  is  ufual  *,  and,  if  not,  wherein  they  differ 
in  the  ufe  of  the  fame  inftruments,  or  what  they  fubftitute  in  their 
place  ? 

By  what  means  they  fecure  themfelves  againft  the  uncertainty  where- 
to the  magnetical  needle  is  fubjedl,  when  it  comes  near  iron  ore  *,  and 
what  other  means  may  be  ufed,  befides  a load-ftone,  to  help  a miner  ? 

How  the  miners  deal  with  the  rock  and  fpar  they  meet  with,  before 
they  come  at  the  ore  ; and  how  they  ufe  fire  to  foften,  calcine,  or  crack 
them,  and  with  what  fuccefs  ? 

By  what  means  they  free  the  mines  and  the  workmen  from  the  in- 
conveniencies  arifing  from  the  great  ufe  of  fire  ? 

With  what  inftruments  they  break  the  rock  *,  how  they  are  condu- 
cive, and  how  long  they  laft  ? 

How  the  miners  work,  whether  cloathed  or  naked  ; what  lights  they 
ufe  ; what  materials  they  are  made  of  •,  and  what  meafure  of  illumina- 
tion they  afford  > how  long  they  laft,  and  by  what  ways  they  are  kept 
burning  in  that  thick  and  foggy  air  ? 

How  veins  are  followed,  loft,  and  recover’d  ; and  how  feveral  mi- 
ners work  on  the  fame  vein  ; and  what  is  the  beft  way  of  getting  all 
the  ore  in  a vein,  and  that  moft  conveniently  ? 

How  they  convey  out  their  ore,  and  other  things  that  are  to  be  car- 
ried up  *,  what  kind  of  veflels  they  ufe  for  matter,  ftiape  and  capacity, 
and  whether  the  workmen  deliver  them  one  to  another,  or  the  fame 
workmen  carry  them  all  the  way  •,  and  whether  they  defcend  and  af- 
cend  by  ladders  of  wood  or  ropes,  &c  ? 

Whether  the  ore  runs  in  a vein,  or  lies  difpers’d,  or  be  divided  partly 
into  a vein,  partly  into  loofe  maffes,  or  like  a wall  between  two  rocks, 
as  it  were  in  a cleft ; or  be  interfpers’d  in  the  firm  rock,  like  fpeckled 
marble  ; or  be  found  in  grains,  like  fand  or  gravel ; and  what  is  ob- 
fervable  in  it  as  to  weight,  colour,  mixture,  &c  ? 

Whether  any  part  of  the  metal  be  found  in  the  mine  perfect  and 
complete  ? 

Whether  the  mine  affords  any  parcels  of  metal  that  feem  to  grow 
like  plants  ? 

Whether  the  vein  lie  near  the  furface  of  the  earth,  and  at  what 
depth ; whether  it  have  any  peculiar  concomitants  or  coats  » and 
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if  any,  what  they  are,  and  in  what  order  they  tie?  Thus  the  veins  of^AT-  Hist. 
lead  ore  with  us  have  frequently  annexed  to  them  a fubftance  called  fpar, 
and  next  to  that  another  call’d  calk  ; and  whether  they  have  any  other 
heterogeneous  fubftance  ? 

What  are  the  principal  qualities  of  thefe  extraneous  fubftanoes  ? 

Whether  the  vein  be  inclos’d  every  way  in  its  coats,  or  lie  only  be- 
tween them  ? 

Whether  the  vein  be  every  way  of  an  uniform  breadth  and  thicknefsy 
and  if  it  be,  what  the  dimenfions  are  j and  if  not,  in  what  places  it 
varies,  and  by  what  meafures  ? 

Whether  the  vein  be  uninterrupted,  or  in  fome  places  broken  off ; 
whether  abruptly  or  not j and  whether  by  vales,  brooks  or  gullets, 

&c? 

How  wide  the  interruptions  are  ; by  what  figns  the  veins  may  be 
found  again  •,  whether  the  farther  divifion  of  the  vein  be  of  the  fame 
nature,  and  hold  on  in  the  fame  courfe,  as  to  its  tendency  upwards  and 
downwards,  or  horizontally,  northward  or  fouthward,  &V.  with  the 
vein  from  which  ’tis  cut  off  ? 

Whether,  in  cafe  the  laft  end  of  the  vein  be  found,  it  terminate  ab- 
ruptly, or  in  fome  kind  of  rock  or  earth,  which,  as  it  were,  clofes  it 
up,  without  leaving  any  crack,  or  otherwife ; whether  the  terminating 
part  of  the  vein  tends  either  upwards  or  downwards,  or  neither  3 whe- 
ther in  the  places  where  the  vein  is  interrupted,  there  be  any  peculiar 
ftone  or  earth  that  feals  up  the  extremity  of  it  ? 

Whether  it  be  obferv’d  that  the  ore,  in  trad  of  time,  may  afford  any 
gold  or  filver,  which  it  affords  not,  or  more  than  it  would  afford,  if  it 
were  not  fo  ripe  3 and  whether  it  has  been  found  that  the  metalline 
part  of  the  vein  grows  fo,  that  fome  part  of  the  ore  will  afford  metal  in 
trad  of  time,  that  did  not  fo  before  y and  whether  to  this  maturation 
of  the  mine,  the  being  expofed  to  the  free  air  be  neceffary  ; or  whether, 
at  leaft,  it  conduce  to  the  acceleration  of  it,  or  otherwife  ? 

Whether  all  the  ore  contain’d  in  the  mine  be  of  the  fame  nature 
and  good nefs  *,  and  if  not,  what  are  the  differing  kinds,  and  how  to  be 
diftinguifh’d  and  eftimated  ? 

What  is  the  finenefs  and  the  goodnefs  of  the  ore,  by  which  the  mine 
is  ufually  eftimated  y and  what  the  marks  and  charaders  that  diftinguiih 
one  fort  from  another  ? 

What  proportion  of  metal  the  ore  affords  ? 

Whether  the  ore  be  pure,  in  its  kind,  from  other  metals  ; and  if  not, 
of  what  metals  it  participates,  and  in  what  proportion  ? 

What  previous  operations  are  us’d  to  the  melting  of  the  ore,  as  beat- 
ing, grinding,  walking,  &c..  and  with  what  circumftances  3 as  how  long 
the  ignition  lafts  at  a time  y whether  the  ore  be  fuffer’d  to  cool  of  it  felf, 
or  be  quenched  •,  whether  it  be  walk’d  betwixt  each  ignition  y or  whe- 
ther the  ore  requires  no  fuch  preparations,  as  it  often  happens  in  lead, 
and  fometimes  in  iron  ? 

C 2 


Whe- 


Heads  for  the  natural  Hi  for y 

Whether  mercury  is  made  ufe  of  in  feparating  the  nobler  from  the 
bafer  metals  ? 

Whether  the  ore  be  expos’d  to  the  air,  as  a preparative  ? 

What  flux-powders  they  ufe  to  examine  their  ores  in  fmall  quantities  ? 

Whether  in  reducing  or  melting  great  quantities  they  ufe  any  flux- 
powder  •,  what  it  is,  and  how  employed  ? 

What  is  the  contrivance  of  the  furnaces,  and  if  they  be  all  of  one, 
or  of  differing  forts  or  bignefs  ? 

What  tools  are  ufed  in  fmelting,  and  how  contriv’d  ? 

What  fewel  they  ufe,  and  how  much  is  fpent  in  a day  ; and  what 
returns  they  have  of  metal,  in  a proportionate  time  ? 

Whether  the  ore  be  melted  by  means  of  a wind,  made  by  the  fire’s 
own  motion,  by  water,  or  by  bellows  •,  if  the  latter,  what  their  dimen- 
fions  are,  and  what  way  us’d  ? 

What  way  they  take  to  let  out  the  metal  that  is  in  fufion,  to  caft  it 
into  bars,  fows,  pigs,  &c.  and  what  clay,  fand,  or  mould  they  let  it 
run  through  j and  after  what  manner  they  cool  it  ? 

Whether  to  facilitate  the  fufion,  they  mix  feveral  ores  of  the  fame 
fort  together  ? 

Whether  after  *tis  once  melted,  they  melt  it  again,  to  make  it  more 
pure  •,  and  if  fo,  with  what  circumftances  they  perform  it  ?' 

Whether  they  have  figns  to  know  when  the  fufion  is  well  or  ill  per- 
form’d, and  that  the  metal  has  obtain’d  a perfection  requifite  in  fuch  a 
fufion,  and  fuch  a furnace  ? 

Whether  they  obferve  any  difference  in  the  goodnefs  of  the  metal 
that  comes  firft,  from  that  which  comes  lafl:  ; and  whether  the  rule 
holds  conftantly  ? 

Whether  the  produc’d  metal  be  all  of  the  fame  goodnefs  •,  and  if  fo, 
how  good  it  is  compared  with  the  metals  of  other  mines,  or  other 
parts  of  the  fame  vein  ; and  if  it  be  not,  what  differences  are  between 
the  produced  portions  of  metal,  and  what  difparity  that  makes  in  the 
price  ? 

What  are  the  ways  of  diftinguifhing  them,  and  eftimating  their 
goodnefs  ? 

Whether  flowers  be  not  elevated  to  the  upper  parts  of  the  chimney  j 
and  whether  they  are  barely  excrementitious  or  metalline  ? 

Whether,  when  the  ores  are  brought  to  fufion,  they  have  any  re- 
crements *,  what  thefe  recrements  are,  and  how  to  be  feparated  from 
the  bafer  metal  ? 

Whether,  after  the  metal  has  been  melted,  the  remaining  part  of  the 
the  ore  will,  in  trad  of  time,  be  impregnated  with  more  metal  ? 

Whether  the  air  appears  really  to  be  cool  in  fummer,  and  hot  in 
winter,  at  the  bottom  of  the  mine,  by  more  evident  proofs  than  the 
teftimany  of  our  touch  ? 
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Whether  they  find  the  ftones  and  ground  a6tually  hot,  lo  that  fume-  Nat-  Hist. 
times  they  can  hardly  (land  upon  the  place  ; and  if  fo,  from  whence  this 
proceeds  ? 

Whether  there  be  mineral  juices  in  the  mine,  that  harden  into  ftones 
or  metals,  upon  contaft  with  the  air  ? 

What  laws,  conftitutions  and  ceconomy  are  obferv’d  among  the  miners  ? 

In  what  way  the  trees  and  their  leaves  are  aftefted  by  the  mineral 
fumes  and  juices,  and  if  they  be  gilded  or  filver’d  •,  if  thefe  trees  be 
more  pondrous  than  others  •,  if  they  have  any  metalline  or  mineral  con- 
cretes lodg’d  in  their  pores  ? 

Whether  there  be  waters  and  fprings  obferv’d  to  rife  near  the  mines, 
and  run  their  whole  courfe  under  the  ground,  without  ever  appearing 
above  it  ? . 

Whether  the  fubterraneal  fprings  rife  with  any  wind,  or  determinate 
change  of  weather  ? 

How  much  heavier  the  atmofphere  is  at  the  bottom  than  at  the  top 
of  the  mine  ; and  whether  damps  confiderably  increafe  the  weight  of 
the  air  ? > • , 

Whether  any  ftrange  fubftances  are  found  in  the  mine,  as  vefifels,  an- 
chors, fifties  inclos’d  in  fpar  or  metal,  &c  ? 

What  is  the  way  of  making  pot-afhes  ? 

What  is  to  be  obferved  about  amber  ; is  it  an  exudation  of  the  fea.  Enquiries 
foft  when  firft  caft  on  fhore  ; at  what  feafon  of  the  year,  and  in  what  t"L,icu‘a?h 
manner  taken  up,  &c  ? Po!andj  Jnd 

What  is  to  be  obferved  in  the  digging  of  Sal  gemma  in  Poland  ; and  the  more 
what  is  the  depth  of  the  mines  ftored  with  the  fait  *,  and  what  their  nortbem  couu- 
diftance  from  the  fea  ? tnes- 

What  truth  is  there  in  that  relation,  of  fwallows  being  found  under 
waters  congeal’d  in  winter,  and  reviving  when  held  to  the  fire  ? 

Whether  there  be  in  the  Bodnic-bay  a whirl- pool,  as  is  related  to  be 
in  the  fea  of  Norway , which  is  commonly  called  the  Maal-Jlroom  ; and 
whether  there  be  any  figns  of  the  communication  of  thofe  gulphs  by 
fubterraneous  pafiages  ? 

To  what  depth  the  cold  in  thefe  parts  reaches,  in  the  earth  and 
water  ? 

Whether  watches  are  made  to  go  flower  by  the  cold  ? 

Whether  oil,  in  great  colds,  is  turned  into  true,  hard  and  brit- 
tle ice  ? 

Whether  they  can  freeze  a ftrong  brine  of  bay- fait,  a flrong  deco- 
dtion  of  Sal  gemma , foot,  or  a ftrong  folution  of  fait  of  tartar,  or  fu- 
gar  of  lead  ? 

Whether  they  can  congeal  meer  blood  without  the  ferous  part, 

Canary^  yrine„  folutions  of  all  lalts,  and  ftrong  folutions  of  metals  ? 

'Whether  an  intenfe  and  lading  froft  makes  any  alteration  in  quick- 
filver,  expofed  very  Ihallow,  and  in  a fiat  veflel  ? 


Whether 
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Nat.  Hi st.  Whether  the  purgative  virtue  of  cathartics  be  increafed,  diminiftied, 
^ or  even  totally  deftroyed  by  a ftrong  continual  cold  ? 

Whether  harts-horn,  and  the  like  fubftances  thawed,  will  yield  the 
fame  quantity  of  fpirits  as  they  do  when  they  have  not  been  frozen  ? 

What  are  the  effects  of  cold  in  the  fermentations  of  liquors  ? 

Whether  birds  and  wild  beafts  grow  white  in  the  winter-time,  and 
recover  their  native  colour  in  fummer  ? 

Whether  colours  may  be  concentred  by  cold  ; for  inftance,  that  of  a 
ftrong  decoCtion  of  cochineal  in  a fit  glafs  ? 

Whether  the  eleCtrical  virtue  of  amber,  and  the  attractive  force  of 
the  magnet,  will  be  changed  by  vehement  cold  ? 

Whether  thick  pieces  of  iron  and  fteel  be  made  brittle  by  intenfe 
frofts  •,  fo  that  fmiths  are  obliged,  for  prevention,  to  give  their  tools 
a fofter  temper  ? 

Whether  accurate  obfervations  fhew,  that  all  fifties  die  in  frozen 
waters,  if  the  ice  be  not  broken  ; or  whether  the  cold  it  felf,  or  the 
want  of  changing  or  ventilating  the  water,  or  the  privation  of  air,  be 
the  caufe  of  their  death  ? 

Whether  any  fkilful  anatomift  has  enquired,  by  freezing  fome  ani- 
mals to  death,  after  what  manner  it  is  that  intenfe  cold  kills  men  ; 
whether  they  have  found  ice  in  the  inward  parts,  as  the  brain  and  heart, 
and  in  the  large  vefiels  ? 
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i.  E conftant  ingredients  of  the  air , or  atmfphere. 

2i  I The  ather  in  the  atmofphere. 

3.  The  elaflic  particles  of  the  air  and  its  fpring. 

4.  The  magnetic  particles  of  the  air. 

5.  The  deflruttion , generation , abforption , and  extrication  of  the  air. 

6.  The  accidental  ingredients  of  the  air. 

7.  The  aqueous  particles  in  the  air , with  the  moijlure  and  dfynefs 

thereof, 

8.  Clouds , mifls,  and  fogs. 

9.  Terreftrial  Jlr earns  in  the  air, 

10.  Salts  in  the  air. 

11.  Sulphur  •,  inflammable  particles  in  the  air  5 lightning  and  its  ef- 

fects. 

1 2 . Celeflial  influences  or  effluvia  in  the  air. 

1 3 . The  height  of  the  atmofphere. 

14.  The  motion  of  the  air  } and  winds. 

15.  The  air  confider'd  as  the  medium  of  founds.  Noijes  in  the  air , 

and  particularly  thunder.  The  air's  operation  on  the  founds  of 
bodies. 

16.  The  weight  of  the  air. 

17.  The  confiftence  of  the  air  ; its  rarity , denflty>  fluidity , and  fub- 

tilty. 
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Memoirs  for  a general  Hiflory 

The  heat  and  coldnefs  of  the  air. 

The  air  confider'd  in  relation  to  light  \ its  perfpicuity , opacity , re- 
flexions, refractions,,  colours,  &c.  

The  operation  of  the  air  on  the  conftflence  of  animal , vegetable  and 
mineral  fubfiances. 

Air  confider'd  with  regard  to  fire  and  flame. 

Air,  as  it  regards  fermentation.  f 

Atr  confider'd  as  the  receptacle  of  odours.  * i. 

The  air's  operation  on  the  odours  of  animal,  vegetable  and  mineral 
fubfiances. 

The  operation  of  the  air  on  the  taftes  of  animal,  vegetable  and  mi- 
neral fubfiances. 

The  operations  of  the  air  on  the'i  colours  of  animal,  vegetable  add  mi- 
neral fubfiances.  ■ i-  *■  SJL 

The  air  confidered  as  defiroying  or  introducing  lefs  obvious  qualities 
into  animal,  vegetable  and  mineral  bodies. 

Air  confider'd  with  regard  to  the  propagation  and  vegetation  of  plants. 

The  air  confider'd  with  the  regard  to  the  generation,  life  and  health 
of  animals. 

Heavy  bodies  fufiain'd  by,  or  takeh  up  into  the  air. 

Dew.  ~~  - 

Rain. 

Hail. 

Snow. 

JJnufual  things  falling  out  of  the  air.  ' \ * 

Mifcellaneous  experiments  and  obfervations  on  the  air. 

Defiderata  in  the  hifiory  of  the  air  ; with  propofals  to  fupply  them. 
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Definition  of 
the  air. 
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I R here  fignifies  the  thin,  tranfparent,  compreflible  and 

dilatable  fluid,  wherein  we  breathe  and  move,  that  furrounds 

the  whole  furface  of  the  earth  to  a confiderable  height,  and 
differs  from  the  aether  in  refracting  the  rays  of  the  celeftial  lumi- 
naries. ‘ * • . 

The  air  may  be  confidered  both  as  tranfient  and  permanent.  For 
example,  if  an  aeolipile  of  water  be  fufficiently  heated,  and  fuffer’d 
to  expel  the  particles  of  air  by  its  aqueous  vapour,  this  will  after- 
wards be  forcibly  driven  out  in  a large  quantity,  like  the  blaft  of  a 
pair  of  bellows,  and  occafion  a fharp,  whiffling  noife  againft  the  edge 
of  a knife  conveniently  held  thereto.  Yet  fuch  a vapour,  tho’,  whilft 
the  motion  lafts,  it  refembles  air,  foon  lofes  that  refemblance,  efpe- 
cially  in  the  cold,  and  returns,  by  condenfation,  to  its  original 
water. 

Many  are  the  experiments  I have  made  upon  the  air,  but  farther 
trials  appear  neceflary  to  determine  its  nature.  I conjecture,  however, 
that  theratmofpherical  air  confifts  of  three  different  kinds  of  corpufcles  j 

the 
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the  firft,  thofe  numberlefs  particles  which,  in  the  form  of  vapours  Mat.  Hist; 
or  dry  exhalations,  afcend  from  the  earth,  water,  minerals,  vege-  /'OO'i 
tables,  animals,  (Ac.  in  a word,  whatever  fub fiances  are  elevated  by  the  air ^ °* 
the  celeftial  or  fubterraneal  heat,  and  thence  diffufed  into  the  atmof- 
phere.  The  fecond  may  be  yet  more  fubtile,  and  confift  of  thofe 
exceedingly  minute  atoms,  the  magnetical  effluvia  of  the  earth,  with 
other  innumerable  particles  fent  out  from  the  bodies  of  the  celeftial 
luminaries,  and  caufing,  by  their  impulfe,  the  idea  of  light  in  us.  The 
third  fort  is  its  chara&eriftic  and  effential  property,  I mean  perma- 
nently elaftic  parts.  Various  hypothefes  may  be  framed  relating  -to 
the  ftruCture  of  thefe  latter  particles  of  the  air.  They  might  be  re- 
fembled  to  the  fprings  of  watches,  coil’d  up  and  endeavouring  to 
reftore  themfelves  ; to  wool,  which  being  compreffed,  has  an,  elaftic 
force  ; to  (lender  wires  of  different  fubftances,  confidences,  lengths 
and  thicknefs  ; in  greater  curls  or  lefs,  near  to,  or  remoter  from  each 
other,  (Ac.  yet  all  continuing  fpringy,  expanfible  and  comprefflble. 

Laftly,  they  may  alfo  be  compared  to  the  thin  fhavings  of  differ- 
ent kinds  of  wood,  various  in  their  lengths,  breadth  and  thicknefs. 

And  this  perhaps  will  feem  the  moft  eligible  hy po thefts  *,  becaufe  it, 
in  fome  meafure,  illuftrates  the  production  of  the  elaftic  particles  we 
are  confidering.  For  no  art  or  curious  inftruments  are  required  to 
make  thefe  fhavings,  whofe  curls  are  in  no  wife  uniform,  but  feeming- 
ly  cafual  *,  and  what  is  more  remarkable,  bodies  that  before  feem’d 
unelaftic,  as  beams  and  blocks,  will  afford  them.  Hence  alfp  we 
may  perhaps  fetch  an  illuftration  of  fome  experiments,  wherein  - I 
found  that  various,  folid,  and  mineral  bodies,  unfufpeCted  of  elafti- 
city,  being  plunged  in  corrofive  unelaftical  menftrua,  will,  upon  a 
proper  comminution  of  their  parts,  afford  in  the  conflict  a confidera- 
ble  quantity  of  permanently  elaftic  air.  But  many  other  figures,  and 
fome  perhaps  more  proper,  may  be  attributed  to  thefe  elaftic  eor- 
pufcles. 

All  I fhall  add  is,  that  tho*  air  feem  to  continue  elaftic,  upon  account 
of  its  ftruCture,  rather  than  any  external  agitation,  yet  heat,  which  is  a 
kind  of  motion,  may  make  the  agitated  particles  endeavour  to  recede 
from  the  centres  of  their  motion,  and  to  repel  thofe  that  would  hinder 
their  free  rotations  •,  and  thus  greatly  add  to  the  attempt  it  makes 
towards  expanfion.  And  by  this  means  there  may  perhaps  be  mixed 
with  the  fpringy  particles,  others  whofe  elafticity  is  owing  more  to  their 
motion  than  their  ftruCture  •,  that  varioufly  whirling  them,  fo  as  to 
remove  the  adjacent  corpufcles,  and  thereby  promote  an  expanfive  force 
in  the  air  they  go  to  compofe.  Some  of  thefe  indeed,  may,  in  very  cold 
climates  and  feafons,  prove  of  a like  kind  with  what  I above  fliew’d 
to  be  of  a fhort  duration  * yet  others  of  them  may  be  fo  minute,  agile, 
and  advantageoufly  fhaped,  that  at  leaft,  in  our  climate,  the  air  will  be 
warm  enough  to  promote  its  own  agitation,  and  keep  it  felf  fluid, 
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Nat^Hist.  and  give  a competent  motion  to  particles  fo  well  difpofed  to  preferve 

The  faring  of  “ We  find  that  in  blowing  up  a football  the  included  air  gradually 
the  air.  ct  increafes  in  its  refiftance,  and  not  only  thus  oppofes  its  own  conden- 
“ fation,  but  alfo  endeavours  to  expand  it  felfi.  Whence  we  are  furnifh- 
“ ed  with  a method  of  making  fountains  to  play,  and  of  fhooting  off  buj- 
“ letsby  the  fpring  of  the  included  air.  Butbecaufe  ’us  difficult  to  com- 
“ prefs  air  to  any  confiderable  degree  with  the  natural  ftrength,-  ’twill 
“ be  proper  to  apply  the  skrew  to  that  office,  in  the  following  manner. 
figure  i.  “ Suppofe  for  a fountain,  the  metalline  velfel  ABE,  made  concave  at  the 
“ top,  with  a hole  A,  for  the  water  to  enter  at ; which,  running  in,  will 
“ force  out  the  air  thro’  the  open  tube  CD.  Before  the  velfel  is  fil- 
“ led,  let  the  hole  A,  be  clofe  flopped  with  a skrew,  and  turn  theftop- 
“ cock,  E,  to  clofe  that  end.  Place  next  a little  bucket  on  one  fide  within 
“ the  velfel,  with  its  embolus  HI,  whofe  upper  part  mull  be  fixed  to 
“ the  moveable  ear  of  the  velfel.  The  embolus  HK,  being  perforated 
“ quite  thro*,  fhould  have  a valve  fix’d  to  it  at  the  hole  S,  to  hinder 
“ the  air,  there  fent  out,  from  returning  ; and  the  like  is  to  be  done 
“ externally  at  the  bottom  of  the  bucket,  I.  Let  the  cylindrical  fur- 
, face  of  the  embolus  be  cut  into  a male  skrew,  and  fitted  to  a female 

“ one  in  the  plate  MN,  which  may  be  fattened  externally  as  a prop 
“ to  the  ear  of  the  velfel,  by  means  of  two  fmall  skrews  in  M,  and  N. 
“ When  the  water  is  in,  thefe  fmall  skrews  M,  and  N,  are  to  be 
“ loofened,  and  the  plate  to  be  raifed  from  the  velfel  up  to  the  han- 
‘®  die  HO,  whereby  the  embolus  being  drawn  out,  the  air  palfes  thro* 
“ the  perforation  HS,  to  fill  the  bucket  \ and  upon  thrufting  the  embo- 
lus  down  the  valve  at  S,  is  Ihut,  and  the  air  forced  out  at  the  bucket 
“ thro*  the  valve  1,  into  the  velfel,  whence  it  can  neither  efcape  nor 
**  force  out  the  water  ; both  the  ftop-cock  and  hole  at  A,  being. Ihut ; 
<c  confequentl’y  it  is  condenfed  ; and  at  a fecond  elevation  of  the  em- 
“ bolus  endeavouring  to  expand  it  felf,  the  valve  I,  is  thereby  ford- 
<c  bly  prelfed  againft  the  hole  in  the  bucket,  and  that  palfage  block- 
, “ ed  up.  When,  by  repeated  ftrokes,  lo  much  air'  is  forced  in,  as 

**  caufes  the  embolus  togo  very  ftiff,  the  plate  MN,  is  again  tobeskrew- 
“ ed  on ; and  the  pump  may  be  further  work’d,  by  taking  hold  of  the 
“ handle  in  O,  and  gradually  revolving  the  embolus  backwards-  and 
“ forwards,  by  means  of  its  skrews,  till  the  air  is  very  ftrongly  compref- 
fed,  when  opening  the  ftop-cock  E,  the  water  will  fly  out  at  the 
*6  tube  CD>  at  firft  with  great  vehemence,  but  lefs  forcibly  by  de- 
grees,  as  the  elafticity  of  the  air  grows  lefs.  The  like  contrivance 
/**  will,  alfo,  proportionablyferve  in  wind-guns,  which  may  alfo  be  made 
“ without  any  thing  to  receive  the  comprefled  air,  after  the  manner 
of  the  Elder  pot-guns,  ufed  by  children,  with  their  paper  pellets. 
“ For  a long  concave  cylindar  of  iron  being  procured,  two  leaden  bul- 
“ jiet-s,  by  means  of  paper,  or  the  like,  may  be  exactly  fitted  touts 
bore  j fo  that  if  a female  skrew  were  cut  on  the  internal  furface  of 

“ one 
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st  one  end,  whereto  the  male  skrew  cut  on  a folid  cylindar  of  the  NAT*  Hist. 
“ fame  metal  anfwered,  which  being  a little  Ihorter  in  length,  and 
« made  to  move  in  the  other  by  a force  applyed  to  a proper  han- 
“ die,  till  all  the  air  contained  in  the  cavity  was  condenfed  into  a 
“ narrow  compafs  between  the  two  bullets,  the  foremoft  of  them 
‘ ‘ would  be  thereby  thrown  out  of  the  tube  with  a prodigious  force.  ** 

Cafatus. 

We  put  fome  copper  filings,  with  a mercurial  gage,  into  a conical  Experiment  1, 
cryftal  glafs,  exactly  fitted  with  a ground  Hopple,  and  poured  upon 
the  filings  as  much  rectified  fpirit  of  fermented  urine  as  rofe  an  inch  above 
them  ; then  carefully  Hopping  the  glafs,  we  feveral  hours  after  per- 
ceived that  the  mercury  in  the  fealed  leg  was  confiderably  deprefied  ; 
when  Jetting  in  the  external  air,  we  found  it  to  have  a manifefi  effedt 
upon  the  mercury. 

Into  a like  glafs  we  put  more  copper  filings,  and  poured  thereon  Experiment  u 
Hrong  fpirit  of  putrefied  urine,  till  it  rofe  about  an  inch  above  them, 
and  having  let  down  a mercurial  gage,  fo  that  it  refied  againfi  the 
bottom  and  fide  of  the  glafs,  we  clofed  it  with  a Hopple,  and  fet  it  in  a 
quiet  and  well  illumin’d  place  ; having  firfi  obferv’d  the  fiation  of  the 
quickfilver  in  the  gage.  The  menflruum  work’d  very  calmly  upon  the  fi- 
lings, gradually  acquiring  a very  pleafant  blue  colour  j and  the  glals 
being  kept  at  refi  in  the  fame  place  for  two  or  three  days  longer,  the 
liquor  began  to  iofe  its  colour,  growing  fainter  by  degrees,  till  at  the 
■end  of  three  or  four  days  it  became  very  pale.  Then  admitting  the 
external  air,  and  leaving  the  vial  in  the  fame  place  and  poHure,  I 
found  within  four  or  five  minutes  the  upper  part  of  the  liquor  of  a 
fine  blue  colour,  which  in  ten  minutes  time  had  diffufed  it  felf  thro* 
the  whole  \ fo  that  in  lefs  than  a quarter  of  an  hour,  the  liquor  was 
throughout  of  a rich  blue  colour,  and  in  a few  minutes  longer  grew 
opake.  When  carefully  clofing  the  vial  again,  we  fet  it  in  the  fame 
place,  where  the  liquor  began  again,  within  two  or  three  days,  to  lofe 
its  colour ; fo  that  I made  a fecond  experiment  much  like  the  former. 

The  like  fuccefs  I had  in  a trial  or  two  made  in  another  glafs,  and 
once,  with  fuccefs,  about  nine  a clock  at  night.  In  moH  of  thefe  expe- 
riments I forbore  to  fliake  the  glafs,  left  that  fliou’d  be  fufpe&ed  to  raife 
fome  fine  powder  that  might  be  precipitated  out  of  the  tin&ure,  tho*  I 
never  perceived  any  fuch.  But  if  by  the  agitation  of  the  liquor  more 
parts  of  it  were  expofed  to  the  adlion  of  the  air,  the  colouration  would 
be  hafiened. 

Having  covered  the  bottom  of  a conical  glafs  with  filings  of  good  Experiment 5, 
copper,  we  poured  Hrong  fpirit  of  Sal  armoniac  upon  them,  till  it  rofe 
about  a finger’s  breadth  above  them  ; and  having  let  down  a mercurial 
gage,  fo  that  it  refied  againfi  the  bottom  and  fide  of  the  glafs,  wc 
clofed  it  very  well  with  the  Hopple,  and  fet  it  in  a quiet  well  en- 
lightened place,  obferving  where  the  quickfilver  refied  in  the  gage. 

The  menftruum  work’d  flowly  on  the  filings,  without  producing  any 
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Nat.  Hirr..  noife  or  fenfible  bubbles  gradually  acquiring  a very  pleafant  blue  co- 
lour.  We  perceived  alfo  from  time  to  time,  that  for  two  or  three 
days  together,  the  mercury  in  the  fealed  leg  of  the  gage  very  flowly 
descended,  till  it  appeared  near  a quarter  of  an  inch  lower  than  at 
firft.  The  event  of  the  experiment  feemed  fufficiently  to  argue,  that 
the  fpring  of  the  air,  contain’d  in  the  cavity  of  the  glafs,  commu- 
nicating with  that  in  the  open  leg  of  the  gage,  was  weakened  in  com- 
parifon  of  that  of  the  clofed  leg  *,  which  by  the  hermetic  feal  on  one 
fide,  and  the  quickfilver  on  the  other,  was  kept  from  fuch  commu- 
nication. I further  obferved,  that  the  depreffure  continued  at  diffe- 
rent times  of  the  day  ; tho*  at  noon  the  fun  fhone  hot  upon  the  place 
and  veflels.  This  experiment  was  made  four  or  five  times,  but  not 
always  with  equal,  yet  with  fome  fuccefs  *,  the  mercury  in  the  fealed 
leg  of  the  gage  being  fometimes  more  and  fometimes  lefs,  but  always 
manifeftly  depreffed  •,  which  phenomenon  was  confirmed  by  the  obfer- 
vation  we  more  than  once  made  of  the  fudden  return  of  the  mercury 
to  its  former  ftation,  upon  unftopping  the  glafs,  to  give  free  admiftion 
to  the  external  air. 

Experiments.  A mercurial  gage  being  put  into  a conical  glafs,  the  bottom  where- 
of was  covered  with  beaten  coral,  we  poured  thereon  feme  fpirit  of  vine- 
gar, and  clofing  the  neck  exadtly,  obferved  many  bubbles  were  for  a long 
time  produced,  which  fuccefiively  broke  into  the  cavity  of  the  vef- 
fel,  whereby  they  compreffed  the  air  in  the  clofe  leg  of  the  gage  in- 
to about  a third  part  of  its  former  dimenfions.  But  fome  hours  after  the 
corrofion  had  ceafed,  the  compreffion  made  by  this  new  air  grew  ma- 
nifeftly fainter,  and  the  air  imprifon’d  in  the  gage  drove  down  the 
mercury  again  to  within  about  one  divifion  of  its  firft  ftation  •,  where 
it  continued  for  five  or  fix  days.  So  that  there  here  feems  to  have 
been  a double  compreftive  power  exercifed  ; the  one  tranfient,  by  the 
brisk  agitation  of  the  vapours  or  exhalations,  and  the  other  durable, 
from  the  aerial  and  elaftic  particles,  either  produced  or  extricated  by 
the  adtion  of  the  fpirit  upon  the  coral. 

Experiment  A confiderable  quantity  of  fpirit  of  vinegar  being  put  upon  minium  in  a 
conical  glafs,  furnilhed  with  a glafs  Hopple  and  a mercurial  gage,  no 
fenfible  depreflure  of  the  mercury  appeared  in  either  leg  for  feveral 
days  ; nor  did  any  change  happen  in  the  gage  upon  removing  the  ftop- 
ple,  tho’  it  was  evident  by  the  great  fweetnefs  acquired,  that  a large 
proportion  of  the  minium  was  diflolved. 

Experiment 6.  Into  around  eight  ounce  vial  we  put  fome  copper  filings  and  a mer- 
curial gage,  pouring  ftrong  fpirit  of  Sal  armoniac  on  the  metal,  till  it 
reach’d  to  a confiderable  height  in  the  vial,  which  being  hermetically 
fealed,  was  fet  in  a fouth  window,  where  the  liquor  foon  acquired 
a deep  blue  tindlure,  which  in  twelve  days  time  grew  gradually  pale, 
till  at  length  it  appeared  like  water.  During  this,  the  mercury  in  the 
open  leg  feem’d  to  be  impell’d  up,  and  at  about  nine  a clock  at  night 
we  broke  off  the  hermetic  feal,  upon  which  a noife  was  immediately 
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produced,  and  the  mercury  in  the  fhorter  clofed  leg  brifkly  imped’d  Nat-  Hist. 
to  the  height  of  near  s inch  and  tho’  the  orifice  whereat  the  air  en-  J 

tered,  would  fcarce  admit  a middle  fized  pea,  yet  within  a minute 
and  half  the  furface  of  the  liquor  appeared  to  have  acquired  a lovely 
fair  colour,  reaching  downwards  5 inch  j fo  that  the  vial  feemed  to 
contain  two  very  different  liquors,  fwimming  upon  each  other  ; and  the 
colouration  becoming  gradually  deeper,  the  whole  within  five  minutes 
obtain’d  a rich  blue  colour. 

That  air  is  greatly  concern’d  in  producing  many  phenomena  of  nature, 
either  altogether  new,  or  not  formerly  afcribed  to  it,  has  been  of  late 
fufficiently  Ihewn.  And  that  it  is  alfo  neceflary  to  the  exiftence  and  Generation 
motion  of  moft  animals,  may  be  eafily  deduced  from  my  experiments  **ddeftmaion 
made  with  the  air-pump,  relating  to  refpiration.  This  fluid  being  of°fatr' 
fo  great  importance,  made  me  follicitous  to  enquire,  whether  it  was  pro- 
ducible by  art  ; for  if  fo,  it  might  help  to  explain  fome  difficult  phe- 
nomena ; and  be  otherwiie  very  ferviceable  in  human  life,  as  particularly 
in  the  art  of  diving,  and  fubmarine  navigation. 

By  the  production  of  air,  I here  mean  the  obtaining  a lenfible  quantity 
of  that  fluid  from  bodies  wherein  it  did  not  before  appear,  either  at 
all,  or  in  fo  great  plenty  ; tho’  perhaps  fome  of  our  experiments  may 
argue  a new  and  real  production  of  air,  in  the  ftriCter  fenfe  of  the 
word. 

This  enquiry  will  confift  of  two  parts  ; the  methods  of  producing 
what  appears  to  be  air  •,  and  thofe  of  examining  how  far  the  fubftance 
produced  has  the  real  properties  of  air. 

I mult  here  obferve,  that  many  accidental  qualities  are  afcribed  to 
air  ; but  having  found  what  beft  diftinguifhes  it  from  aqueous  vapours, 
earthy  exhalations,  and  the  effluvia  of  other  bodies,  to  be,  as  was  laid , 
a durable  elafticity  ; I fhall  here  make  ufe  of  that  as  the  principal’ 
critereon,  to  try  whether  any  portion  of  matter  be  aerial.. 

Among  the  feveral  ways  of  producing  air,  the  fitted  for  praCtice 
feem  to  be  fermentation,  corrofion,  and  the  diflblution  of  bodies,  by 
the  boiling  of  water  and  other  liquors,  by  the  mutual  aCtions  of  bodies 
upon  one  another,  efpecially  faline  ones,  and  laflly,  by  analyfing  and 
refolving  certain  fubftances. 

Into  a long  and  large  tube  we  conveyed  filings  of  fteel,  a proper  Experiment 
quantity  of  water,  a fealed  glafs  of  oil  of  vitriol,  with  a hole  near 
one  end,  and  a mercurial  gage  •,  when  having  exhaufted  the  air  from 
them  all,  till  the  mercury  in  the  gage  was  almoft  wholly  impelled 
into  its  open  leg,  we  exactly  clofed  up  the  external  veffel  : Then  gra- 
dually, and  at  long  intervals,  pouring  the  included  oil  of  vitriol  upon 
the  fteel  and  water,  exceeding  large  bubbles  were  thereby  produced, 
with  a fmall,  fenfible  heat.  During  the  conflict  much  air  feem’d  to 
be  generated  by  thefe  bubbles,  fo  that,  at  length,  the  mercury  in  the 
gage,  -being  impelled  to  the  very  bottom  of  the  open  leg,  the  air  in- 
cluded in  the  other  appear’d  more  comprefs’d  than  by  the  weight  of 
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^lC  atm°fphere>  before  ’twas  thus  employ’d.  We  removed  the  whole 
into  a cooler  room,  where  I found,  the  next  day,  no  fenfible  alteration 
in  the  gage  ; and  thus  it  continued  for  three  or  four  days  ; but  coming 
afterwards  to  look  upon  it,  the  mercury  had  attended  about  an  inch 
and  a half ; and  near  the  fame  quantity  of  water  had  got  into  the 
lealed  leg  of  the  gage.  But  this  was,  very  probably,  owing  to  a care- 
lefs  removal  of  the  tube  that  had  been  made,  without  my  knowledge  ; 
for  I have  found  no  other  remarkable  alteration  herein  fince  the  expe- 
riment was  firfl  undertaken,  which  is  now  eight  or  nine  days  •,  the 
mercury  in  the  open  leg  {till  remaining  at  about  the  height  of  an  inch 
and  half. 

Experiment  i.  I filled  a pint  vial  with  wheat-flower  well  drenched  in  water,  (topping 
up  the  orifice  both  with  cork  and  cement,  and  fet  it  in  a warm  place  of 
the  laboratory,  in  a cold  feafon  •,  where  it  continued  for  thirteen  days, 
"when  it  burns  by  the  dilation  of  the  included  matter,  which  was,  the 
night  before,  obferved  to  have  left  a confiderable  vacancy  below  the 
cork.  The  matter  to  me  tatted  fourifh,  but  to  another  acid. 

Experiment  3.  We  fet  a convenient  quantity  of  bruifed  raifins  to  ferment  with  water, 
in  a bolt-head,  including  alfo  a mercurial  gage  therein  •,  when  exhauft- 
ing  the  air,  and  preventing  any  from  returning  into  the  veffel,  ’twas 
placed  in  the  warm  laboratory.  No  fpringy  fubftance  appear’d  to  be 
hence  generated  in  four  days,  tho*  the  liquor,  it  feems,  afterwards  fer- 
mented more  violently  than  the  cold  feafon  might  be  thought  to  allow 
of  ; for  being  not  carefully  looked  to,  the  middle  part  of  the  glafs 
broke  to  immenfly  fmall  pieces,  with  a report  equal  to  that  of  a piftol  ; 
whilft  the  bottom  and  neck  remain’d  tolerably  entire. 

Experiment 4.  I fill’d  a wide-mouth’d  three  pint  glafs,  with  a proper  quantity  of 
water  and  bruifed  raifins.  Upon  the  mouth  of  the  glafs  we  tied  a large 
bladder  by  the  neck,  but  firfl:  carefully  freed  from  air,  and  fatten’d  it 
well  thereto  with  cement,  to  prevent  any  air  from  palling  either  in  or 
out.  In  this  condition  we  left  the  glafs  in  the  laboratory  for  fourteen 
days,  when  finding  the  bladder  tumid,  we  fhould  have  tied  up  the 
contain’d  air  therein,  but  for  a fmall  hole  there  chanced  to  be  in  it. 
We  therefore  took  it  off,  and  caufed  a very  limber  one,  capable  of 
holding  a quart  of  water,  to  be  fix’d  on  in  the  fame  manner,  and  found 
it  next  morning  fo  full  of  air,  that  we  could  not,  without  difficulty,  and 
the  lofs  of  a confiderable  quantity,  tie  up  the  bladder  near  its  neck. 
Another  bladder  was  afterwards  applied  as  the  former,  which  next 
morning  appear’d  full,  as  if  diftended  by  means  of  a pair  of  bellows. 

Experiment  5.  In  the  bottom  of  a wide-mouth’d  vial  we  lodged  fome  good  fpirit  of 

fait,  and  the  filings  of  fteel,  covering  all  with  a receiver,  fitted  with 
an  cel-lkin,  and  a wire,  whereto  a thin  and  (lender  glafs,  hermetically 
feal’d  at  the  bottom,  was  fixed,  containing  fome  filings  of  copper.  The 
receiver  being  well  exhaufted,  we  broke  this  glafs  of  copper  filings 
againft  the  bottom  of  the  vial,  and  let  them  fall  into  the  menftruum, 
whence  enfued  great  ftore  of  .bubblejs,  which  raifed  a froth  much  deeper 

than 
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than  the  liquor  ; and  the  fuccediwe  generation  hereof  continued  for  a Nat.  Hist. 
confideYable  time  •,  fome  of  them  appearing  large,  tho*  in  the  open  air 
they  would,  perhaps,  have  been  invifible.  1'he  vial  thus  kept  in  vacuo 
for  a quarter  of  an  hour  longer,  and  no  greennefs  appearing  in  the 
liquor,  the  receiver  was  taken  off. 

A bubble  of  air,  equal  in  diameter  to  a middle-fized  pea,  being  left  Experiment  G, 
at  the  top  of  a round  vial,  with  a long  and  (lender  neck,  and  containing 
fine  oil  of  turpentine,  this  was  inverted  into  another  vial  of  the  fame 
liquor,  and  fuffer’d  to  (land  in  a quiet  place  for  a competent  time. 

The  like  was  alfo  done  with  fpirit  of  wine  at  the  fame  time.  The 
event  was,  that  in  fix  days  the  bubble  difappear’d  in  the  glafs  of  oil  of 
turpentine,  and  likewife  in  that  of  the  fpirit  of  wine  the  day  following. 

Upon  opening  an  exhaufted  receiver,  wherein  was  an  unftop’d  vial  Experiment  7. 
above  half  full  of  an  opake  blackifh  liquor,  fuppofed  to  have  been  frogs 
fpawn,  that  had  certainly  been  included  for  three  years,  we  found  by 
the  gage  put  up  with  it,  that  it  had  yielded  a little  air.  Its  fcent  was 
fetid,  like  that  of  the  pump  of  a (hip,  but  it  had  produced  no  infers, 
nor  was  turn’d  mouldy. 

An  induftrious  gentleman  of  my  acquaintance,  who  digs  for  mines,  Obfervation. 
and  owns-  a good  one,  informs  me  •,  that  when  the  miners  meet  with 
running  water  under  ground,  they  are  thereby  fupplied  with  air  fufficient 
for  free  refpiration,  even  at  the  depth  of  many  fathoms  ; but  ftagnant 
water,  he  (aid,  would  not  do  the  like.  Tho*  in  his  opinion,  that  air 


proceeded  rather  from  the  water  it  felf,  than  from  its  motion. 

1 . To  produce  air  by  fermentation  in  well  clofed  receivers.  Experiments 

To  produce  air  by  fermentation  in  feal’d  glades,.  about  the  pro- 

To  feparate  air  from  liquors  by  boiling.  ^anUhfexa-' 

To  feparate  air  from  liquors  by  the  air  p ump.  mlnation  of  it. 

To  produce  air  by  corrofion,  efpecially  with  fpirit  of  vinegar;  propofcd. 

To  feparate  air  by  animal  and  fulphureous  difiolvents. 


To  obtain  air  in  an  exhaufted. receiver  by  burning  glades,  and  red;- 
hot  irons. 

To  produce  air  out  of  gunpowder,  and  other  nitrous  bodies. 

2:,  To  examine  the  produced  aerial  fubftances,  by  their  preferving  or 
reviving  animals,  dame,  fire,  the  light  of  rotten  wood,  and 
of  fifh. 

To  examine  it  by  its  elafticity,  and  the  duration  thereof. 

To  do  the  fame  by  its  weight,  and  its  elevating  the  fumes  of  liquors.-  The  drive/* 
I am  not  follicitous  that  all  the  phenomena  refer’d  to  the  moifture  of  and  moifture 
the  air,  be  folely  produced  by  the  bare  moifture  thereof ; ’tis  fufficient  °f  ^ air* 
if  this  quality  is  the  mod  obvious  one,  tho’  other  corpufcles  whereto 
moifture  ferves  as- a vehicle,  be  alfo  concern’d,  herein. 

Drynefs,  as  privative  as  its  nature  feems,  may  have  a confiderable 
fhare  in  producing  a change  in  bodies,  and  that  in  differing- refpe&s  j 
the  two  principal  whereof  are  thefe. 
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Firft,  by  means  hereof  a body  is  deprived  of  thofe  exhalable  parrs 
that  harbour’d  in  its  pores,  and  were  perhaps  the  principal  of  Teveral 
operations  afcribed  to  it.  Secondly,  as  the  want  of  thefe  more  fubtile 
parts  may  induce  a change  of  texture  in  the  body,  chiefly  with  re- 
gard to  its  pores,  whofe  magnitude,  figure  and  pofition  being  alter’d, 
the  body  may  in  many  cafes  acquire  a contrary  difpofition  to  its  own. 

Sometimes,  when  the  weather  began  to  be  overcafl:,  the  hygrofeope 
did  not  grow  fenfibly  heavier,  and  at  other  times  itwou’d,  when  Icou’d 
obferve  no  vapours  in  the  air.  Indeed  it  happened  thus  but  feldom,  yet 
this  made  me  fufpedl  that  fome  clouds  may  confift  of  other  than  aqueous 
exhalations  ; and  that  fuch  as  are  peculiarly  fitted  to  enter  the  pores  of 
the  hygrofeope,  have  a faculty  of  drying  it,  or  fome  way  or  other  of 
increafing  or  lefiening  its  gravity.  And  this  feems  the  more  probable, 
becaufe  having  made  hygrolcopes  with  powder,  with  fait,  and  with 
wainfeot  faw-duft,  applied  to  nice  feales  in  very  thin,  light,  open  glades, 
they  all  fucceeded  as  the  former  ; for  now  and  then  their  weight  would 
not  alter  as  the  weather  grew  moifter  or  dryer. 

Soon  after,  looking  upon  the  half  hundred  weight  that  hung  by  a 
rope,  and  fixing  a mark  where  the  bottom  of  it  touch’d  the  perpen- 
dicular board  that  flood  by  it,  I perceived  the  fky,  which  before  was 
clear,  to  grow  cloudy,  but  no  rain  enfued  ; upon  this  the  weight  rofe 
a quarter  of  an  inch  within  an  hour  and  a quarter  after  the  mark  was 
made,  as  it  proved,  between  nine  and  ten  in  the  evening.  Between 
eight  and  nine  the  following  morning,  it  was  raifed  near  an  inch  from 
the  former  mark,  when  the  day  proving  fair  and  windy,  the  weight 
funk  by  ten  at  night  about  fix  inches  below  where  I found  it  in  the 
morning.  The  morning  following,  about  eight  a clock  it  was  rifen 
to  8 t inches,  the  weather  being  then  cloudy,  tho’  very  dry  and  dufly  ; 
but  in  lefs  than  an  hour  after  it  overcafl,  and  there  fell  fome  drops  of 
rain,  which  made  the  lead  to  rife  about  half  an  inch  higher. 

The  night  proving  rainy,  the  half  hundred  weight  was  lifted  above 
five  inches  higher  than  I left  it  the  preceding  evening  *,  but  the  day 
recovering  to  dry,  windy,  and  w^arm,  it  was  funk  by  the  next  night 
confiderably  below  all  the  marks.  The  rope  whereby  this  weight  was 
fufpended,  meafured  in  diameter  three  eighteenths  and  four  decimal  parts 
of  the  tenth  of  an  inch. 

A rope  about  three  feet  and  a half  in  length  from  the  point  of  fuf- 
penfion,  and  near  three  tenths  of  an  inch  in  diameter,  being  flretched 
for  fome  days  by  a leaden  weight  or  quarter  of  the  large  hundred,  which 
had  a flat  board  placed  underneath,  juft  barely  to  fupport  it  ; we  at 
length  moiftened  the  rope  thoroughly  with  water,  by  means  of  a fpunge, 
whereby  it  firft  feemed  to  be  rather  a little  lengthen’d  than  fliorten’d  ; 
but  in  an  hour  or  two  it  began  to  contradl,  fo  that  the  weight  was 
raifed  confiderably  above  the  board  whereon  it  refted  before  *,  on  the 
fame  day,  however,  the  weight  funk  to  its  former  place. 
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Tho*  Morocco  be  an  inland  town,  feated  in  a very  hot  climate,  where  Nat-  Hist. 
the  foil  is  ufually  dry  ; yet  I am  imform’d  that  the  nodturnal  air  proves 
exceeding  damp  and  piercing,  fo  as  prefently  to  produce  ruft  upon  fuch 
iron  inftruments  as  lie  naked  therein. 

Air  too  moift  cannot  be  wholefom.  The  air  about  Oakly  in  Buckingham - 
J hire , tho’  a high  country,  is  very  moift  between  Michaelmas  and  Alhallon- 
tide , efpecially  in  rainy  weather,  and  upon  a thaw;  fo  that  the  wainfcots, 
ftair-cafes,  and  pictures,  then  ftand  of  a water,  which  will  afterward 
trickle  down  in  large  drops.  But  many  houfes  at  Brill,  which  ftand  ex- 
ceeding high,  have  this  to  a much  greater  degree  ; for  here  the  ftair- 
cafes,  efpecially  if  laid  in  oil,  will  run  down  with  water.  The  north 
and  north- eaft  Tides  of  thefc  houfes  are  obferved  to  be  the  dampeft  ; for 
the  furniture  here  will  rot,  if  fires  be  not  fometimes  made  in  the  rooms 
wherein  it  ftands. 

As  by  exhaufting  a receiver  of  air,  we  formerly  tried  whether  the  Experiment  3. 
remaining  medium  wou’d  thereby  alter  its  temperature,  as  to  heat  and 
cold,  fo  in  the  prefent  experiment  we  endeavoured  to  find  its  difpo- 
lition  with  regard  to  drynefs  and  moifture.  The  hygrofcope  made  with 
the  beard  of  a wild  oat,  feem’d  very  proper  for  this  purpofe  ; but  that 
not  being  procurable,  we  ufed  one  of  gut- firing.  This  was  convey’d 
into  a fmall  receiver,  that  the  effedt  might  be  the  more  fudden  and  con- 
fpicuous ; yet  no  fenfible  alteration  appear’d  in  the  index  upon  extract- 
ing the  air.  And  tho’  we  repeated  the  experiment,  and  then  kept  the 
receiver  for  a confiderable  time  exhaufted,  the  confequence  was  the  fame; 
but  upon  the  re-admiftion  of  the  air  by  the  cock  only,  the  index  in  a few 
hours  confiderably  changed  its  place  ; fo  that  hence  the  fubtile  matter 
in  the  fuppofed  vacuum  of  the  receiver,  and  confequently  the  more 
fluid  part  of  the  atmofphere,  wherein  the  proper  aerial  particles  float, 
appears  not,  in  its  own  nature,  to  be  very  fenfible  either  of  cold  or  heat, 
drynefs  or  moifture;  tho’  many  other  experiments  remain  to  be  tried, 
befides  thofe  wherein  the  air-pump,  thermometer,  and  hygrofcope  are 
concern’d,  before  this  can  abfolutely  be  determin’d. 

An  excellent  aftronomer  of  my  acquaintance,  who  frequently  took  the  Clouds  and 
height  of  the  clouds,  very  rarely  found  any  of  the  white  ones,  in  fair 
weather,  to  be  more  than  three  quarters  of  a mile,  and  feldom  above 
half  a mile  from  the  furface  of  the  earth. 

A mift  driving  upon  the  fea  towards  the  fhoar,  tho’  without  any  fen- 
fible wind,  will  caufe  a greater  fwell  of  water  than  a brisk  gale. 

A moift  bluifh  mift  has  been  obferved  to  afcend  from  ground  that  is 
fomewhat  moift  in  winter,  and  elfewhere  after  a warm  day,  or  againft 
fair  weather  in  autumn,  to  the  height  of  twenty  or  thirty  feet,  and  then 
to  fubfide  again  in  dew. 

A virtuofo  of  my  acquaintance,  who  pofiefied  a piece  of  ground  Terreftrial 
wherein  ran  feveral  veins  of  different  metals  and  minerals,  as  alfo  feam  in 
his  fon,  a virtuofo,  told  me,  they  had  frequently  feen  pillars,  as  it  nir' 

■were  of  fumes,  afcending  thence  like  fmoke,  fome  whereof  had  no 
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Nat.  Hist,  fcent,  fome  an  ill  one,  and  fome  again  a good  one,  tho*  the  latter  hap- 
pen’d  but  feldom.  And  I my  felf  have  known  diffufive  and  lafting  fogs 
that  have  proved  very  fetid. 

Smoky  fleams  frequently  proceed  from  the  air-fhafts  of  mines  whilft 
they  lye  unwrought  ; and  the  charcoal  made  of  the  wood  that  grows 
near  the  mineral  mines  in  Cornwall  affords  a manifefl,  arfenical,  and  fill- 
phureous  fcent. 

“ A terrible  exhalation  arofe  from  the  Cretan  fea,  at  the  beginning 
“ of  the  fummer  of  the  year  721,  which  diffufing  it  felf  in  the  air, 
“ caufed  it  to  appear  all  on  fire.  The  fea  it  felf  was  alfo,  by  huge 
“ flaming  (tones  that  ftarted  from  the  ifle  called  Hiera , heated  to  a vio- 
“ lent  degree.  5 * Journal  de  Savans.  1685. 

'The  atmo-  The  fchools  teach  the  air  to  be  a warm  and  moift  element,  and  con- 
j'phere  a very  fequently  a fimple  and  homogeneous  body.  Many  modern  philofophers 
compounded,  have,  indeed,  juftly  given  up  this  elementary  purity  in  the  air  •,  yet  few 
feem  to  think  it  a body  fo  greatly  compounded  as  it  really  appears  to 
be.  The  atmofphere,  they  allow,  is  not  abfolutely  pure,  but  with 
them  it  differs  from  true  and  fimple  air,  only  as  turbid  water  does 
from  clear.  Our  atmofphere,  in  my  opinion,  confifts  not  wholly  of 
purer  aether,  or  fubtile  matter,  which  is  diffiifed  thro1  the  univerfe, 
but  in  great  meafure  of  numberlefs  exhalations  of  the  terraqueous 
globe  and  the  various  materials  that  go  to  compofe  it,  with  perhaps 
fome  fubftantial  emanations  from  the  celeftial  bodies,  make  up  to- 
gether, not  a bare  indeterminate  feculency,  but  a confufed  aggregate  of 
Salts  in  the  different  effluvia.  One  principal  fort  of  thefe  effluvia  in  the  atmofphere 
I take  tb  be  faline,  whch  float  varioufly  among  the  reft  in  that  vaft 
ocean  ; for  they  feem  not  to  be  equally  mixed  therein,  but  are  to  be 
found  of  different  kinds,  in  different  quantities  and  places,  at  different 
feafons. 

The  arguments  that  fhew  fubterraneous  effluvia,  in  general,  afcend 
plentifully  into  the  air,  prove  the  fame  of  faline  ones  in  particular  •, 
fince  it  has  been  demonftrated,  that  immenfe  quantities  of  common, 
nitrous,  aluminous,  vitriolic,  and  perhaps  other  falts,  rife  among  the 
various  exhalations  of  the  terraqueous  globe.  Nor  is  this  the  only  means 
whereby  the  air  may  be  impregnated  with  faline  particles  •,  for  the  adlion 
of  the  fun  upon  the  fuperficial  parts  of  the  earth  and  fea,  will,  alone, 
fupply  that  fluid  with  fwarms  of  them.  And  the  quantity  hereof  may 
be  greatly  increafed  in  feveral  places  by  fuch  vulcano’s  as  have  open  vents, 
by  the  fmoke  of  the  common  culinary  fires,  &V. 

We  might  here  enquire,  whether  the  falts  of  the  air  be  really  of  differ- 
ent kinds ; and  if  fo,  what  thofe  kinds  are  •,  and  how  it  comes  by  them  ? 

Many  learned  men  talk  much  of  a volatile  nitre  in  the  air,  as  the 
only  fait  wherewith  that  fluid  is  impregnated.  I own  that  the  air,  in 
many  places,  feems  to  abound  in  corpufcles  of  a nitrous  nature  *,  but  I don’t 
find  it  proved  by  experiments  to  poflfefs  a volatile  nitre.  In  all  my  pradti- 
ces  upon  falt-petre,  I found  it  difficult  to  raife  that  fait  by  a gentle  heat, 
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and  fpirit  of  nitre,  which  is  drawn  by  means  of  a vehement  one,  has  Nat.  Hist. 
quite  different  properties  from  crude  nitre,  or  the  fuppofed  volatile 
kind  in  the  air  ; for  9 tis  exceeding  corrofive.  And  even  the  earth  dug 
from  under  an  old  dove-houfe,  and  diftill’d  with  flow  fires,  yielded 
nothing  like  that  wherewith1  thefe  men  fuppofe  the  air  to  be  ftored. 

I am  content,  however,  to  admit  their  fuppofition  as  ingenious,  till 
farther  evidence  be  given  for  it-,  and  this  feems.  not  impoffible  to  be 
produced,  at  lead  as  to  particular  times  and  places.  For  I would  not 
be  pofitive,  that  the  fubterraneous  exhalations,  or  the  rays  of  the  fun, 
never  volatilize  any  of  the  nitrous  particles  they  aCt  upon,  and  elevate 
them  into  the  air,  without  deftroying  their  texture  like  our  fires.  But 
this  will  not  appear  to  be  the  only  lalt  that  impregnates  the  air,  if  we 
confider  how  vaft  a portion  of  the  terraqueous  globe  is  cover’d  with  the 
fait  ocean,  and  what  immenfe  quantities  of  foflil  fait  are  dug  up  in 
Poland , Hungary , Tranfylvania , &c.  that  fea  fait  is  generally  found  mixed 
with  nitre  in  the  earth,  and  that  it  is  with  difficulty  feparated  there- 
from. For  hence  it  fhould  feem,  that  in  many  places,  efpeciallv  near 
the  fea,  the  effluvia  of  common  fait  abound  in  the  air  equally,  at  leaft, 
with  thofe  of  nitre. 

In  places  abounding  with  marcafites,  there  is  a fretting  vitriolic  fait 
largely  difperfed  thro’  the  air,  which  has  been  obferved  to  rot  the  hang- 
ings of  rooms,  and  other  furniture  ; and  to  lie  upon  the  furface  of  the 
ground  in  a whitifh  efflorefcence,  after  the  fun  had  heated  the  moift  and 
blackiffi  mould  wherein  it  lay. 

But  farther,  the  air  of  particular  places,  as  about  great  towns,  (Ac.  may 
likewife,  probably,  abound  with  volatile  falts,  of  a contrary  nature  to 
acids.  That  places  deep  under  ground  may  lodge  fuch  falts,  feems  not 
unlikely  from  the  experiment  of  an  acquaintance  of  mine,  who  caufed 
to  be  dug  up,  at  the  depth  of  feveral  yards  below  the  furface  of  the 
earth,  a large  quantity  of  a certain  kind  of  clay,  abounding  in  minerals; 
whence  he  obtain’d,  by  fimple  diftillation,  a confiderable  parcel  of  fpirit 
and  fait,  greatly  refembling  thofe  of  urine  or  hartfhorn. 

In  places  where  much  wood  is  burnt,  numerous  particles  of  volatile 
fait  may  eafily  be  difperfed  thro’  the  adjacent  air  ; for  wood-foot, 
which  is  only  that  fmall  part  of  the  fmoke  which  adheres  to  the  chim- 
ney-fides,  affords  a volatile,  faline  fpirit  in  great  plenty  ; and  not  rea- 
dily, unlefs  by  the  fcent,  diftinguifhable  from  that  of  urine  or  harts* 
horn. 

Moreover  the  putrefaction,  of  animal  fubffances  may  fupply  the  air  with 
volatile  falts,  fince  fome  putrefied  urine  will,  without  diftillation,  afford 
faline  and  fpirituous  parts,  which  by  their  fcent,  (Ac.  difcover  themfelves 
to  be  volatile,  even  while  fwimming  in  their  own  large  quantity  of 
phlegm.  The  like,  I believe,  is  obfervable  in  many  vegetables  ; for  fome 
fucculent  ones  being  laid  together  in  a heap,  at  a convenient  feafon  of 
the  year,  that  they  might  rot,  I found  them,  when  the  putrefaClion  had 
arrived  to  a certain  degree,  to  yield  a furprizingly  fetid  fcent,  like 
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Nat.  Hist,  that  of  carrion  •,  and  that  a vegetable  will  of  it  felf  afford  a dry  vofo- 
V/VXJ  tile  fait,  I know  by  experience,  having  my  felf  obtain’d  it  from  a fpiri- 
tuous  feed,  tho’  I mud  confefs,  not  without  previous  incineration  *,  and 
only  from  two  or  three  fuch  fubftances. 

But  the  air  of  fome  places  may,  befides  thofe  fimple  ones  already  men- 
tion’d, contain  fome  compound  falts,  fince  I have  fhe’wn,  that  particular 
faline  fpirits  maymeetand  join  together  therein  ; as  alfo  that  two  liquors 
may  be  fo  order’d,  that  tho’  one  of  them  fhall  never,  of  it  felf,  afford 
any  thing  in  a dry  form;  yet  its  fpirituous  effluvia  meeting  with  thofe 
of  the  aether,  will  produce  a dry,  volatile  and  faline  body  ; which  a mix- 
ture of  the  liquors  themfelves  would  not. 

The  many  faline  effluvia  that  arife  with  the  other  fubterraneous  fteams, 
cannot,  all  of  them,  be  well  fuppofed  of  a fimple  and  uncompounded 
nature.  A very  intelligent  acquaintance  of  mine,  who  vifited  a vulcano 
in  America , told  me,  that  before  he  came  near  enough  to  the  fire,  to  be 
very  fcnfible  of  its  heat,  the  fkin  of  his  face  was  fo  corroded,  and  the 
colour  of  his  hair  fo  changed  by  the  exhalations,  as  to  prevent  his  nearer 
approach  thereto. 

’Tis  well  known  that  about  mount  Vefuvius , the  exhalations  are  of  fa 
filine  and  fulphureous  a nature,  that  they  adhere  to  the  orifices  of  its  vents, 
like  the  flowers  of  fulphur.  And  I have  had  {tone  brought  me  from 
fome  vulcano,  with  a white  fait  in  its  cavities  ; which,  upon  examination, 
proved  a-kin  to  fal  armoniac,  and  eafily  foluble  in  water  ; one  part  being 
very  volatile,  and  the  other  remaining  fomewhat  fixt  ; whence  it  feems 
very  probable,  the  fait  was  compounded  in  the  bowels  of  the  vulcano  ; 
great  quantities  thereof  having,  as  I am  credibly  inform’d,  been  caft  up 
in  the  fiery  eruptions  ; and  therefore,  fince  I found  it  fublimable,  it  might, 
by  that  means,  be  largely  difperfed  thro’  the  air. 

Befides  thefe  filine  fubftances  of  a determinate  fpecies,  there  are  pofll- 
bly,  at  certain  times  and  places,  other  corpufcles  in  the  air  of  a faline 
nature,  but  not  reducible  to  any  particular  kind,  which  I therefore  call 
anonymous.  We  have  obferved  in  old  glafs  windows,  belonging  to  high 
and  ancient  buildings,  fome  panes  corroded,  as  if  they  had  been  worm- 
eaten  ; which  feems  to  argue,  that  fharp  and  fretting  particles  had  been 
carried  thither  by  the  winds  whereto  that  glafs  was  expofed.  But  none 
of  the  falts  beforementioned  have  the  faculty  of  corroding  common  glafs. 
Other  inftances  might  be  produced  upon  this  occafion,  but  1 refervethem 
for  another  treatife. 

To  difcovtr  The  general  method  of  difcovering  the  falts  in  the  air,  may  confift 
the  falts  in  the  Gf  feveral  particulars.  Thus,  in  the  firft  place,  it  might  be  proper  to 
a,r‘  lay  open  to  the  air,  fuch  bodies  as  have  a difpofition  to  be  alfe<5ted 

by  the  fait,  wherewith  ’tis  moft  likely  to  abound.  For  inftance,  if  we 
fufpeft  the  air  to  be  impregnated  with  nitre,  lime,  or  the  like  bodies, 
that  imbibe  or  retain  fuch  a faltnefs ; died  cloths  or  filks  of  fuch  par- 
ticular colours  as  will  fade  or  tarnifh  with  nitrous  fpirits,  may  be  ex- 
pofed thereto.  Where  vitriolic  effluvia  are  fuppofed  predominant, 
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fhou’d  be  fufpended,  to  try  whether  they  Nat.  Hist. 
other  places,  guefies  might  be  made,  by 
fpreading  on  the  clean  ground,  white  linen  cloth,  well  freed  from  fope 
or  ly  ♦,  and  obferving,  after  it  has  lain  a confiderable  time,  what  de- 
colouration it  has  fuffer’d,  and  what  faltnefs  it  has  imbibed  j either  from 
the  afcending  fleams,  or  falling  dews.  Another  way  is,  to  find  fome 
particular  body  capable  of  being  affe£ted  by  feveral  aerial  falts,  in  fuch 
different  manners,  as  to  difcover  which  kind  produced  the  refpedtive 
changes.  ’Tis  doubtlefs  difficult  to  obtain  fuch  a body,  yet  perhaps 
the  thing  is  not  impoffible. 

Having  caufed  fome  thin  copper-plates  to  be  made  clean,  I kept  Experiment 
them  over  glaffes,  filled  with  different  fpirits,  as  of  common  fait,  and 
of  nitre,  both  pure  and  diluted  with  water  ; whereupon  I obferved, 
tho’  no  heat  was  applied  to  the  glaffes,  yet  fretting  particles  afcended 
from  the  liquors  in  lefs  than  a day’s  time,  when  the  fpirits,  juft:  men- 
tioned, had  greatly  darkened  the  under  furface  of  the  plates,  by  dif- 
ferent difcolourations  ; fo  that  ’twas  afterwards  eafie  to  fee  which  was 
caufed  by  the  faline,  and  which  by  the  nitrous  effluvia. 

Spirit  of  nitre,  as  I formerly  found,  makes,  with  copper,  a greenifh 
blue  folution  *,  fpirit  of  fait,  a grafs-green  liquor  ; and  the  fpirit  of  foot 
and  urine,  a deep  blue,  almoft  like  ultramarine.  But  want  of  time 
hindered  me  from  profecuting  thefe  Experiments  ; which  might  poffibly 
have  had  a happy  iffue.  And  what  farther  keeps  the  thing  from  ap- 
pearing defperate,  is,  that  I have  feen  pieces  of  malleable  copper,  from 
an  englifh  mine,  overcafl  here  and  there  with  a fair  verdigreafe,  which 
appeared,  by  circumflances,  to  have  proceeded  from  the  corrofive  ef- 
fluvia of  the  air.  Perhaps,  alfo,  there  are  other  fubterrancous  or  me- 
talline bodies,  that  by  the  colour,  peculiar  rufl,  or  (lain  they  acquire 
in  the  air,  may  enable  us  to  conjecture  with  what  fubftances  or  falts 
the  air  of  the  place  is  impregnated.  I knew  a flately  houfe  which  re- 
ceived this  peculiar  inconvenience  from  the  effluvia  of  the  air  wherein 
’twas  feated,  that  the  filver  plate  could  not,  by  any  means,  be  pre- 
ferved  from  odd  difcolourations,  tho’  carefully  kept  in  a convenient  part 
of  it.  And  in  Amjterdam , I am  told, ' plate  tarnifhes  immediately, 
upon  being  expofed  to  the  air  ; and  contracts  a dirty  colour,  betwixt 
a yellow  and  a black.  A third  way  is,  by  the  ufe  of  metalline  bodies, 
chymically  prepared,  and  previously  reduced  to  fine  parts,  by  means 
of  faline  fubftances.  Here  fuch  bodies,  or  factitious  minerals,  are  to 
be  employed,  as  having,  generally,  an  accidental  colour,  will  change 
it  in  the  air. 

A ftrong  folution  of  pure  filver  in  Aqua  fords , precipitated  with  fpi-  Experiment 2, 
rit  of  fea-falt,  gives  a white  powder,  which  being  expofed,  for  a con- 
fiderable  time,  to  the  air,  will  acquire  a dark  colour  on  its  furface, 
wherein  an  attentive  eye  may,  perhaps,  difcern  variations,  as  any  par- 
ticular faltnefs  happens  to  predominate  in  the  air. 

We 
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We  mixed  an  equal  weight  of  copper-filings  and  powdered  fal-ar- 
moniac  together,  and  put  them  into  a covered  crucible,  which  was 
kept  over  a moderate  fire  till  the  fait  had  done  fuming  ; when  all  the 
remaining  dark-coloured  mafs  that  could  be  feparated,  being  taken 
out,  grofly  bruifed  and  expofed,  for  fome  time,  to  the  air,  it  looked 
like  a kind  of  verdigreafe,  a fubftance  whofe  colour  may  be  obferved 
to  vary  according  to  the  nature  of  the  particular  falts,  which  by 
corroding  and  incorporating  with  the  copper,  produce  the  pigment. 
But  a parcel  of  the  fame  mafs  being  grofly  powder’d,  before  the  air 
could  much  affe<ft  it,  and  hermetically  fealed  up  in  a glafs  egg,  and 
left  in  a fouth  window,  it  did  not  appear  difcoloured,  when  the  ex- 
ternal furface  of  the  other  parcel  refembled  verdigreafe  ; which  argues 
the  change  of  colour  to  have  been  made  by  the  aerial  fait,  if  the 
moifture  of  the  air  had  no  fhare  therein,  but  as  a kind  of  vehicle  to 
the  fait. 

By  pouring  fome  fpirit  of  wood-foot  on  filings  of  copper,  I obtain’d 
a deep  azure-colour’d  folution  like  ultramarine,  which  being  fuffered 
to  dry  in  an  open  glafs  by  the  foie  operation  of  the  air,  the  colour  pre- 
fently  became  paler,  refembling  that  of  a good  turquoife.  The  lame 
fuccefs  I,  likewife,  had  with  an  urinous  fpirit,  drawn  from  animal  fub- 
ftances  and  copper-filings. 

To  defcribe  the  above-mentioned  changes  more  particularly,  would 
have  been  fo  exceeding  difficult,  that  I did  not  attempt  it  j for  few, 
befides  painters,  can  diftinguifh  all  the  ufual  variety  of  colours  by  pro- 
per names.  And  befides,  perhaps  there  are  fome  that  no  language  can 
exprefs,  efpecially  when  they  have  been  attentively  viewed  and  con- 
fidered  *,  tho’  by  a knowledge  herein  it  might  fometimes  be  afcertained 
what  fubftances  in  the  air  are  denoted  by  fuch  variations. 

It  does  not  appear  that  our  inland  countries  abound  confiderably 
wjth  corrofive  falts,  fince  the  bars  and  cafements  of  windows  will 
not  thereby  be  greatly  impaired  by  ruft,  after  they  have  endured  the 
weather  for  twenty  years  -,  whence  I conjefture,  that  kind  of  fait  pro- 
ceeds from  the  fea  vapours,  or  thofe  railed  by  the  burning  of  mineral 
coals. 

“ The  pot  being  taken  from  the  fire,  and  fuffered  to  cool,  is  emp- 
“ tied  of  its  pure  nitre,  that  refemble  white  marble  ; the  terreftrial  part 
44  remaining  at  the  bottom.  The  earth  wherewith  the  folution  was 
“ made,  and  the  boughs  of  oak,  or  the  like  trees,  are  then  to  be  alter- 
“ nately  expofed  to  the  air,  and  fprinkled  with  water,  wherein  nitre 
“ has  been  difiolved  •,  and  by  this  means,  in  five  or  fix  years  time,  it 
“ will  be  again  fit  for  folution.  The  purer  parts  of  the  nitre  thus 
“ generated,  as  alfo  that  which  hangs  upon  the  walls  in  wine-vaults, 
“ is  to  be  mixed  and  boiled  with  the  firft  folution.  But  if  any  place 
“ yield  many  of  thefe  veins,  they  fhould  not  immediately  be  laid  up 
“ in  the  refervatories,  but  be  firft  thrown  on  a heap  in  open  fpaces  *, 
“ for  the  longer  they  lie  expofed  to  the  air  and  rain,  the  better  they 
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44  grow  i and  in  four  or  five  months  after  this,  fibres  will  fhoot  out,  NAT-  Hist. 
44  which  are  much  more  excellent  than  the  veins.  If  a feparation  do 
44  not  happen  in  the  fecond  boiling  of  the  decodlion,  pour  it  out  of 
44  the  fmaller  vefiels  into  the  larger,  and  let  it  be  fiiut  up  therein, 

44  when  alfo  the  copperas  will  feparate  from  the  alum,  and  run  into 
44  lumps  ; but  that  which  will  not  concrete  in  the  vefiels,  fhould  be 
44  boiled  again,  and  the  earth  that  flays  behind  thrown  back  into  the 
44  refervatory,  together  with  the  veins,  to  be  there  afrefli  diluted  with 
44  water  and  urine.  The  earth  remaining  in  the  refervatories  after  fo- 
44  lution,  becomes  gradually  more  aluminous  and  juicy,  as  that  whence 
44  nitre  was  made.”  Agricola  de  re  me  tallied. 

A learned  phyfician,  who  pradlifed  in  the  mofl  fouthern  parts  of  the 
EngUJb  colonies,  told  me,  that  the  great-guns  there  are  fo  fubjedl  to 
ruff:,  that  after  lying  a few  years  in  the  open  air,  large  cakes  of  Crocus 
martis  may,  with  a hammer,  be  eafily  beat  off  them  ; whilft  others  that 
lay  funk  in  falt-water,  during  the  fame  time,  were  by  no  means  fo 
much  affedled.  And  as  dew  is  only  fleams  of  the  terreflrial  globe, 
the  phenomena  that  manifefl  its  power  to  work  on  folid  bodies,  may 
help  to  fhew  how  much  the  air  abounds  with  faline  and  fubtile  parts. 

The  dew  about  the  maritime  places  of  Brafif  and  even  part  of  the 
inland  country,  a fcholar,  who  had  been  there,  afiured  me,  not  only 
gave  a rufl  to  knives,  and  fuch  like  inflruments,  but  alfo  to  coin.  He 
added,  that  the  Portuguese  are  there  obliged  to  cafe  their  great  guns, 
to  prevent  their  being  corroded  by  it,  fo  as  to  break  in  difeharging  ; 
and  that  he  often  obferved  it  left  a pure,  white  fait,  like  a hoar-froft, 
on  the  grafs  and  trees.  Another  ingenious  phyfician  informed  me,  that 
at  Fahlun  in  Sweden , noted  for  one  of  the  beft  copper-mines  of  that  king- 
dom, the  mineral  exhalations  affedt  the  air  fo,  that  their  filver  coin  is 
frequently  difcoloured,  and  fometimes  turned  black  thereby  ; tho*  clofe 
tied  up  in  feveral  purfes,  and  lock’d  up  in  flrong  chefls.  He  faid  alfo, 
that  thefe  effluvia  manifeflly  affedted  brafs,  and  to  that  degree  too,  as 
to  occafion  feven  crowns  of  that  metal,  referved  in  one  of  their  prin- 
cipal churches,  to  remain  unclean’d,  and  perfedlly  black  ; becaufe  they 
foul’d  fo  fall,  as  render’d  the  trouble  of  keeping  them  bright  almofl 
endlefs.  Thefe  corrofive  exhalations,  he  farther  aver’d,  penetrate  the 
bars  and  vefiels  of  iron,  that  lie  expofed  to  the  air,  fo  freely,  that 
friable  feales  of  rufl  may,  at  no  long  intervals,  be  eafily  obtain’d 
therefrom. 

A Neapolitan  nobleman  acquainted  me,  that  during  his  flay  at  a Sulphur  in 
country- houfe  near  Naples , he  ufed  frequently  to  ride  upon  a the  air. 
fulphureous  foil,  where,  if  his  horfe  trod  pretty  hard,  a great  crack- 
ling noife  would  arife  •,  which,  to  a ftranger,  might  have  feem’d  fur- 
prizing,  and  dufly  fulphureous  fumes  be  raifed,  which  feem’d  ready  to 
take  fire,  as  fometimes  he  thought  they  adlually  did  ; and  having  cau- 
fed  fome  turfs  to  be  cut  out  of  this  ground,  and  laid  together  in  a 
heap,  he  could,  in  the  night-time,  fometimes  obferve  the  effluvia 

thence 


5 2 Memoirs  for  a general  Hiflory 

t.  Hist,  thence  plentifully  arifing  to  kindle  in  the  air.  The  fame  honourable 
perfon  likewife  allured  me,  that  in  the  late  eruptions  of  mount  Vefuvius , 
both  he  and  others  were  greatly  amazed  at  the  prodigious  height  of 
the  flame  which  Ihot  up  from  that  Vulcano  ; and  that  by  means  of  a 
quadrant,  they  found  it  reach’d  two  miles  above  the  top  of  the  moun- 
tain. He  added,  that  the  adjacent  earth  would  fometimes  tremble, 
that  vaft  Hones  and  heavy  bodies  would  be  difcharged,  and  that  he  him- 
felf  had  there  feen  fiery  mafles  of  matter  thrown  into  the  air,  each  of 
them  capable  of  filling  a large  room. 

“ The  ifland  has  a (hocking  appearance  ; the  profped  from  the  port 
“ is  the  fea,  and  Ihore  all  black  and  burnt,  by  a fmall  rock  that  firft 
“ difcovered  it  felf  about  fixty  years  ago,  vomiting  out  a prodigious 
“ flame  at  a cavern  of  an  immenfe  depth.  ’Tis  not  above  eighteen 
“ years  fince,  on  a funday  night,  that  a terrible  noife  began  at  the 
“ port  of  Santorini , reaching  even  to  Chio , diftant  therefrom  above  two 
“ hundred  miles,  which  was  fuppos’d  to  proceed  from  the  Venetians 
“ fighting  with  the  Turks  *,  but  at  length  it  was  found  to  be  caufed  by  a 
tc  fire  underneath  the  port  above-mentioned,  which  there  call  up,  from 
“ the  bottom  of  the  fea,  quantities  of  pumice-ftones,  with  a force  and 
“ report  as  great  as  if  they  had  been  feverally  difcharged  from  a cannon, 
“ The  air  of  Santorini  was  by  this  means  fo  infedled,  that  abundance 
“ of  people  were  kill’d,  and  many  loft;  their  fight  thereby,  tho’  they 
“ recover’d  it  in  a few  days  afterwards.  This  infe&ion  fpread  it  felf 
<c  as  far  as  the  preceding  noife  had  reached  ; for  even  at  Chio  and  Smyrna 
“ all  the  filver  coin  was  changed  red,  both  that  in  the  pocket,  and  that 
“ lock’d  up  in  chefts  ; and  the  fame  happen’d  to  the  filver  chalices  in 
“ the  churches.  The  infe&ion,  however,  vanifhed  in  a few  days  time, 
“ and  the  filver.  recovered  its  native  colour  ; but  the  pumice-ftones  that 
**  were  thrown  up,  cover’d  the  Archipelago  to  fuch  a degree,  that  for  a 
“ confiderable  time,  when  particular  winds  blew,  the  port  was  block’d 
“ up  with  them  ; fo  that  not  the  leaft  veflfel  could  pafs,  till  way  was 
“ made  for  it  by  their  removal.  And  Ibrne  fcatter’d  remains  of  them 
“ may  be  feen  to  this  day  in  the  Mediterranean.  Seneca  tells  us,  that 
tc  Santorini  is  built  upon  mines  of  fulphur,  which  doubtlefs  gave  oc- 
“ cafion  to  this  fire.”  Voyage  de  Levant. 

*Tis  a common  obfervation,  that  thunder  produces  in  the  air  a ftrong 
fmell  of  fulphur  ; and  I remember  being  at  a town  near  the  lake  of 
Geneva , when  the  thunder  was  fo  violent,  as  greatly  to  terrify  the  in- 
habitants, tho’  they  were  accuftom’d  to  its  fhocks  : I heard  many  com- 
plaints the  next  day  of  a ftrong  fulphureous  fcent,  that  particularly 
proved  almoft  infufferable  to  the  centinel  who  ftood  near  the  lake  where 
the  thunder  fell. 

“ On  July  24.  1681.  The  fhip  Albemarle^  diftant  a hundred  leagues 
“ from  Cape  Cod , in  the  latitude  of  48°,  about  3 in  the  afternoon,  meet- 
“ ing  with  a thunder  ftorm,  the  lightning  burnt  the  main- top-fail,  fplit 
the  main-cap  in  pieces,  and  Ihiver’d  the  maft.  One  of  the  claps  of  thun- 
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tl  der  here  proved  exceflively  loud,  whereat  the  whole  fhip’s  crew  were  Mat.  Hist. 
“ aftonilhed  ; when  fomething  immediately  fell  from  the  clouds  upon 

the  ftern  of  the  fhip-boat,  which  broke  it  into  feveral  pieces,  fplit 
“ one  of  the  pumps,  and  damaged  the  other.  It  feem’d  to  be  a betu- 
“ minous  matter  that  caus’d  this  mifchief,  fmelling  like  fired  gunpow- 
“ der,  and  continuing  to  burn  in  the  ftern  of  the  boat  till  it  was  wholly 
“ confum’d ;,  for  they  cou’d  not  extinguifh  it  by  water,  and  attempting 
“ to  difiipate  it  with  fticks.  But,  what  is  more  extraordinary,  when 
“ night  came  on,  and  the  ftars  appear’d,  they  found  their  compafies 
“ changed.  That  in  thebiddekel  had  its  north  point  turned  due  fouth  : 

“ one  of  the  two  others,  which  lay  unhung  in  the  locker  in  the  cabbin, 

<c  pointed  exadlly  as  the  former  •,  but  the  north  point  of  the  third  flood 
“ weft.  The  polarity  of  their  needles  being  thus  changed,  the  failors 
“ were  for  fome  time  at  a (land  how  to  work  their  veffel  ; however,  they 
“ afterwards  failed  a thoufand  leagues  in  this  manner.  That  com-' 

“ pafs  whofe  needle  thus  came  to  point  weft,  was  brought  to  New- 
“ England,  where  the  glafs  being  broke,  and  the  air  gaining  entrance, 

“ it  left  its  virtue.  But  one  of  the  others  is  in  that  country  poflefs’d  by 
“ Mr.  Encreafe  Mather  the  north  point  of  the  needle  remaining  fouth 
“ to  this  day.  ” 

An  eminent  planter  of  trees,  gave  me  part  of  a branch,  with  a 
fiffure  in  the  bark,  that  feem’d  almoft  to  reach  the  wood,  from  one 
end  to  the  other  *,  tho’  the  lips  of  the  wound  were  now  grown  over 
with  new  bark.  The  like  hereto  he  obferved  in  other  branches  of 
the  fame  tree  *,  and  this,  for  feveral  reafons,  he  could  aferibe  to  nothing 
but  lightning,  which  about  that  time  had  been  very  frequent  ; and 
many  more  trees,  as  well  his  own  as  thofe  of  others,  fir  diftant  from 
the  former,  were  affeCted  in  the  fame  manner.  Thefe  fifliires  looked 
not  all  one  way,  but  refpedted  feveral  points  of  the  compafs  *,  whence 
I am  confirm’d  in  my  folution  of  fome  odd  phenomena  of  lightning, 
by  comparing  its  irregular,  winding  motion,  to  that  of  a fquib.  How- 
ever this  ft  range  kind  of  fire  may  affeft  animals,  * tis  not  always  perni- 
cious to  vegetables  ; as  appears  from  the  juft  mention’d  wounds  it  makes 
in  trees,  which  happily  cicatrize  of  themfelves,  without  any  farther 
damage. 

Beginning  to  confider  the  properties  of  vinous  liquors,  their  feveral  Celejlial  in 
diftempers,  and  the  method  to  preferve  them,  I found  it  previoufiy  ne-  fiuences  in  tht 
ceflary  to  make  an  exadl  ferutiny  into  the  air,  its  qualities,  temper,  a!r' 
and  motion  *,  with  the  influence  it  has  upon  all  fuch  bodies.  This  led 
me  into  fome  thoughts,  relating  to  the  im perfection  of  our  prefent 
theory  of  the  planets.  ’Tis  certain,  if  this  theory  be  not  built  upon 
a demonftrable  foundation,  differences  and  errors  will  happen  in  our 
opinions  of  the  motions  of  the  planets,  and  the  calculations  of  their 
places.  But  if  we  err  in  this  refpeCl,  their  feveral  afpefts  and  influ- 
ences cannot  be  juftly  determin’d  *,  and  confequently,  the  phyfical  ufe 
of  thefe  celeftial  bodies  is  wholly  loft,  or  becomes  very  uncertain. 
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Nat.  Hist.  And  truly,  if  aftronomy  cou’d  not  afford  fome  affiftance  in  afcertain- 
ing  the  affections,  difpofitions  and  alterations  of  feveral  things  here 
below,  I fhould  grutch  all  the  time  and  coft  ; all  the  watchings  and  ob- 
fervations  it  requires.  Several  objections,  indeed,  are  commonly  pro- 
A new  ufe  duced,  againft  any  fuch  ufe  or  application  to  be  made  of  this  fcience, 
of  agronomy.  and  againft  the  influence  of  the  celeftial  bodies.  But  thefe  chiefly 
proceed  from  the  impofture  and  ignorance  generally  found  in  the  pro- 
feffors  of  this  fcience  •,  the  palpable  miftak.es,  and  great  uncertainties  as 
to  predictions,  under  which  it  labours  ; and  laftly,  from  wane  of  know- 
ing the  manner  wherein  the  celeftial  bodies  may  affeCt  each  other. 
Such  objections,  however,  if  throughly  confider’d,  do  not,  as  I ap- 
prehend, make  againft  the  poflibility  of  the  thing,  but  wholly  arife 
from  the  enormities  and  imperfections  thereof  ; and  thefe  bodies  may 
ft  ill  have  a power  to  caufe  fuch  particular  motions  and  alterations,  as, 
in  their  extremes,  will  render  themfelves  univerfally  perceptible.  And 
this  appears  by  undeniable  experiments,  not  only  in  vegetables,  but 
ii?  animals,  and  that  both  in  acute  and  chronic  diftempers  j more  par- 
ticularly in  lunatic,  epileptic,  paralytic,  or  lethargic  patients.  This 
is  further  demon ftrable,  if  the  extreme  motions  in  phyfics,  be  gene- 
ration and  corruption,  and  rarifaCtion  and  condenfation  the  mean 
ones;  for  allowing  thefe  bodies  a fhare  in  promoting  the  latter,  their 
effeCls  upon  all  other  fublunary  things  muft  be  very  confiderable.  Ge- 
neration and  corruption  are,  properly  fpeaking,  the  extremes  of  mo- 
tion, rather  than  motions  themfelves  j for  the  defign  and  effeCts  of  all 
phyfical  motion,  are,  in  ftriCtnefs,  either  generation  or  corruption  ; 
and  all  motion  is  hereby  limited  and  bounded  ; for  beyond  thefe  there 
is  no  phyfical  progreflion  ; fince  all  things  are  corrupted  to  be  gene- 
rated, and  vice  verfa.  It  muft  then  be  acknowledged,  that  nature  makes 
ufe  of  motions  between  thefe  two  extremes  ; which  mean  ones  muft  al- 
fo  be  as  oppofite  to  each  other,  as  the  two  extremes.  And  as  the  mo- 
tions of  rarifaCtion  and  condenfation  are  oppofites,  fo  they  fall  in  with 
all  the  other  inftruments  and  phenomena  of  nature  ; the  one  corres- 
ponding to  heat,  the  other  to  cold  ; the  one  to  hardnefs,  compaCtnefs 
and  drynefs  ; the  other  to  foftnefs,  fweetnefs,  maturity,  &V.  For 
thefe,  among  many  other  reafons,  I conclude,  that  generation  and  cor- 
ruption, rarifaCtion  and  condenfation,  are  the  fimpleft,  plained,  and 
jufteft  analyfis,  in  nature,  of  all  phyfical  motions  ; fince  all  motion 
purely  phyfical,  may,  with  eafe,  be  immediately  referr’d  thereto,  and 
refolved  therein. 

’Tis  evident,  that  all  the  properties  of  moifture,  heat,  cold,  droughts, 
winds,  fhowers,  thunder,  &c.  employ’d  by  nature  to  produce  the  two- 
univerfal  effeCts,  rarifaCtion  and  condenfation,  almoft  wholly  depend 
upon  the  courfe,  motion,  pofition,  fituation,  or  afpeCt  of  the  celeftial 
bodies.  Thus  every  planet  has  its  own  proper  light,  diftinCt  from  that 
of  the  others  ; which  is  either  a bare  quality,  and  then  its  utmoft  ufe 
and  defign  i^only  to  illuminate  ; or  elfe  all  ligh^t  is  attended  with  fome 
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peculiar  power,  virtue,  or  tindture  ; whence  ’tis  plain,  that  every  light  Nat-  Hist. 
has  its  peculiar  property,  tindfure,  and  colour  ; its  own  fpecific  virtue 
and  power,  wherein  the  planets  differ  from  each  other  *,  and  confequent- 
ly the  celeftial  bodies  are  not  to  be  confidered  as  fluggifh  and  unorgani- 
zed matter  *,  but  as  full  of  their  proper  motion,  operations  and  life. 

Thus,  the  fun  not  only  ftiines  upon  all  the  planets,  but  by  his  genial 
warmth  calls  forth,  excites  and  raifes  the  motions,  properties,  and  pow- 
ers peculiar  to  them : whence,  according  to  the  angle  they  make  with 
that  grand  luminary,  and  the  degree  wherein  they  are  enlightened,  ei- 
ther by  its  diredt  or  oblique  rays,  in  a near  or  remote  fituation  in  refpedt 
of  the  earth  *,  the  effedts  of  the  powers,  virtues,  and  tindtures  proper  to 
each,  muft  be  more  or  lefs  perceived  by  us.  As  for  the  manner  wherein 
the  planets  tranfmit  their  powers,  and  thereby  aftedt  the  remoter  bodies, 

*tis  not  difficult  to  apprehend  it ; for  we  affirm  no  virtue  or  power  to 
flow  from  the  planets,  that  comes  not  along  with  the  light  as  a property 
thereof. 

’Twas  never  imagin’d  that  any  of  the  planetary  or  folar  light  is  re- 
fracted, or  otherwife  weaken’d  or  diminifhed  by  the  aether,  thro* 
which  it  paffes  •,  and  confequently  ’ tis  not  hinder’d  from  defeending 
with  its  full  force,  diredtly  and  unrefradted,  upon  our  atmofphere. 

But  whatever  is  received  by  the  atmofphere,  muft  alfo  be  received 
by  the  thin  and  fubtile  air  that  is  contiguous  thereto  •,  which  air  is, 
doubtlefs,  capable  of  being  moved,  agitated,  altered,  and  impreffed 
by  the  properties,  virtues,  and  lights  that  penetrate  all  its  parts.  Not 
only  fo,  but  our  fpirits  alfo,  with  thofe  of  all  mixed  bodies,  will  re- 
ceive no  lefs  impreffion,  alteration,  motion,  agitation,  and  infedtion 
from  the  fame  lights  ; nay,  as  our  fpirits  approach  nearer  to  the  na- 
ture of  light  than  that  of  air,  fo  will  they  be  more  affedted  thereby. 

And  if  the  fpirits,  we  fpeak  of,  may  be  altered,  changed,  moved  and 
impreffed  by  thefe  fuperior  bodies,  and  their  properties  ; fince  fuch 
fpirits  are  the  only  principles  of  adtion,  power,  force  and  life  in  the 
bodies,  wherein  they  refide,  and  the  immediate  caufes  of  all  the  al- 
terations therein,  ’tis  impoffible  they  fhould  be  altered  and  changed, 
and  the  refpedtive  bodies  remain  unaffedfed  thereby  ; confequently 
the  force  of  the  fuperior  bodies  muft  exert  a power  or  operation  on 
the  very  fubftance  of  the  inferior.  To  confirm  this,  in  particular,  with 
regard  to  our  felves,  we  might  have  recourfe  to  the  mifehiefs  that 
frequently  befal  mankind  by  means  of  the  air,  which  feems  no  other- 
wife  concern’d  ; fuch  are  convulfions,  cramps,  blafts,  lamenefs,  colds, 
dffc.  many  whereof  have  a long  duration,  tho*  rarely  felt  at  the  very  in- 
llant  of  their  approach,  or  attended  with  any  perceptible  excefs  of  heat 
or  cold. 

As  the  other  planets,  fo  alfo  our  earth  is  not  only  enlightened, 
warm’d,  cherifh’d,  and  made  fruitful  by  the  power,  virtue,  and  influ- 
ence of  the  fun  j but  it  hath,  moreover,  its  proper,  magnetical,  pla- 
netary force  awaken’d,  fermented,  excited,  and  agitated  •,  which  it 
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Nat  Hist,  fends  back  with  the  reflected  light  of  that  luminary.  By  this  means 
alfo,  the  feminal  difpofitions,  odours,  and  ferments,  lodg’d  in  particu- 
lar regions  and  parts  hereof,  at  the  fame  time  emit  and  diffufe  thro’  the 
air  either  their  kindly  and  grateful,  or  malignant,  congeling,  and  pu- 
trefying qualities.  Hence,  tho’  the  temper,  difpofition,  and  general 
qualities  of  the  air  may  be  afTigned  acceding  to  the  motions,  influences, 
and  afpeCts  of  the  feveral  fuperior  planets,  yet  the  particular  healthful- 
nefs  and  unhealthfulnefs  of  places  ; the  bad  difpofitions  of  the  air,  whe- 
ther in  the  evenings,  nights,  or  mornings  •,  in  fome  parts  more  than 
others  •,  exceflive  moifture,  great  winds,  droughts,  or  feafons  peculiar 
to  a country,  fhould  chiefly  be  afcribed  to  thofe  odours,  vapours,  and 
exhalations,  that  by  the  aCtion  of  the  fun,  or  other  planets,  are  forc’d 
from  their  particular  feats  in  the  planets  themfelves  into  the  air.  Now 
if  this  be  the  (late  of  the  cafe,  it  follows,  that  wholly  to  negleCt  fuch 
a phyfical  ufe  of  the  motion  of  thefe  bodies,  becaufe  fuperftition  has 
crept  into  it,  is  very  extravagant  ; and  ought  not  to  pafs  uncenfur’d  in 
men  of  learning. 

In  this  apology  for  aftrology,  I,  by  no  means,  pretend  to  juftify  any 
thing  farther  than  as  it  properly,  or  of  neceflity,  falls  under  natural 
philofophy  i but  I greatly  fufpeCt,  that  if  the  theory  of  the  planets  were 
fo  well  adjufted  and  fettled,  by  demonftration,  that  we  exaCtly  knew 
the  place,  courfe,  and  pofition  of  every  one  of  them  •,  the  doctrine 
of  their  phyfical  ufe,  with  its  weight,  dignity,  extent,  and  moment, 
would  immediately  become  felf-evident ; efpecially  if  particular  per- 
fons  would  calculate  the  motions  here  to  their  own  refpeCtive  meri- 
dians, and  compare  them  with  their  own  daily  obfervations  of  the  al- 
eThe  keeping  oration  of  the  air.  As  this  was,  doubtlefs,  the  method  firft  taken 
r,-J(  by  the  antients,  to  difcover  the  efficacy  of  thefe  bodies,  by  giving  an 
commended,  hiftorical  diary  of  the  weather  and  places,  motions  and  afpeCts  of  the 
planets,  with  their  agreement,  difagreement,  &c.  the  fame  procedure 
could  not  but  prove  fatisfaCtory  and  delightful  in  the  momentous  do- 
ctrine we  fpeak  of.  And  were  fuch  a plain  demonftration  of  the  pow- 
er of  thefe  bodies,  in  general,  once  eftablifhed,  the  ufefulnefs  of  this 
fcience  in  civil  and  ceconomical  affairs  ; in  husbandry,  gardening,  and 
phyfic  ; and  the  fhare  they  have  in  producing  many  other  very  furprizing 
effeCts,  would  be  eafily  difeern’d  and  credited.  The  prefent  age  feems 
better  furnifhed  than  was  ever  any  preceding  one,  to  lay  fuch  a 
foundation  by  means  of  thofe  extraordinary  inftruments  the  thermome- 
ter and  barometer.  And  no  man,  who  hath  leifure  and  opportunity, 
fhould  think  it  trifling  to  colleCt  obfervations  of  this  nature  : ’ tis  cer- 
tainly much  more  commendable  to  preferve  this  kind  of  hiftory  of 
our  own  time,  than  to  break  out  upon  every  occafion  ; “ This  is  the 
“ hotteft,  this  is  the  coldeft,  this  is  the  moft  feafonable,  this  is  the  mod: 
“ unfeafonable  weather  I ever  felt  ; ” when  perhaps  it’s  utterly  falfe  in 
faCt.  Did  no  other  benefit  accrue  from  thefe  obfervations,  they  would 
tend  to  complete  the  natural  hiftory  of  any  place  \ an  inftance  whereof 
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we  have  in  that  learned  author,  who  has  given  us  the  natural  hidory  Nat.  Hist. 
of  Brafil  ; wherein  he  proves  not  only  the  habitablenefs,  but  healthi- 
nefs  of  the  climate,  by  a particular  account  of  the  weather  of  every 
day,  for  many  years  together.  ’Twould  be  a noble  undertaking  to  pro- 
mote the  perfection  of  a fet  of  accurate  observations  hereto  relating,,  by 
means  of  various  large  and  exaCl  thermometers,  conveniently  expofed, 
either  feparately  or  conjointly,  to  the  air.  ’Tis  greatly  to  be  lamented, 
that  no  advantage  has  been  made  of  this  inftrument  fmce  its  fird  inven- 
tion. Many  things,  indeed,  are  wanting  to  its  perfection  ; for  the  bed  defeat 
proportion  between  the  diameter  of  the  cylinder  and  that  of  its  head,  °^eertherma' 
is  hitherto  unknown,  which  ought  to  be  the  fird  confideration  here  ; 
and  till  this  be  adjuded,  there  is  danger  of  erring  in  making  either  too 
large  for  the  other  ; whence  the  alterations  of  the  air  will  be  too  fud- 
denly  or  too  flowly  difcernable.  But  fuppofing  the  due  proportion  in 
this  cafe  affgn’d,  we  are  at  a lofs  as  to  the  length  of  the  cylinder, 
which  fhould,  doubtlefs,  correfpond  to  its  diameter  •,  the  fmalleft  tube 
in  proportion  to  its  head,  requiring  the  greater  length,  and  vice  verfd  ; 
only  twelve  or  fixteen  degrees  are  ufually  placed  on  the  ordinary  glades  ; 
but  to  make  accurate  observations,  the  cylinder  fhould,  at  lead,  be 
divided  into  360  parts : nor  is  it  impracticable  to  divide  one  into  1000, 
allowing  10  degrees  to  an  inch  •,  and  this  would  difeover  not  only  the 
minute,  but  the  more  hidden  and  remarkable  changes  of  the  weather, 
much  better  than  thofe  in  common  ufe.  No  liquor,  ’tis  certain,  fhould 
be  applied  in  thefe  glades  that  is  fubjeCt  to  freeze,  yet  have  we  but  a 
very  imperfeCt  account  what  fluids  are  bed  fitted  for  fuch  experiments  ; 
whether  thofe  which  attraCb  the  air,  and  thereby  preferve  their  quantity, 
as  Oleum  Sulphuris  per  campanam , Vitrioli , Tartari  per  deliquium , &e. 
or  thofe,  the  parts  whereof  are  exceeding  fine  and  fubrile,  and  give 
them  a refemblance  to  the  air  ; fuch  as  fpirit  of  wine,  and  fpirit  of 
turpentine  well  rectified,  and  fupplied  occafionally  ; whether  thofe  of  a 
middle  nature,  as  drong  fpirit  of  vinegar  ; or  lafily,  whether  only  well 
refined  qucikfilver.  All  thefe  particulars  mud  be  fettled  as  neceffary 
preliminaries  to  the  experiments  themfclves  *,  in  the  making  whereof  ’tis 
convenient,  that  feveral  glades,  alike  in  all  refpeCts,  fhould  be  placed 
together  in  one  frame,  and  filled  either  with  the  fame  or  different  liquors-; 
and  feveral  of  thefe  frames  placed  in  various  rooms,  and  fome  expos’d 
immediately  to  the  air  it  felf  ; but  fkreened  from  the  fun’s  rays  and 
the  injuries  of  the  weather.  Too  great  care  and  exaCbnefs  cannot  be 
ufed  in  the  hidory  it  felf  ; the  air  of  the  chimney,  cracks  in  the  wall, 
the  breath  of  the  people,  &c.  if  not  regarded,  will  didurb  thefe  ob- 
fervations,  The  degrees  of  warmth  of  the  day  and  night,  in  fettled, 
weather  ; the  agreement  or  difagreement  of  the  air’s  motion,  and  that 
of  the  fuperior  bodies,  in  changeable  and  uncondant  weather  ; the  cer- 
tainty or  uncertainty  of  thofe  motions,  in . foretelling  winds  and  rain  ; 
the  difpofitions  of  the  air  in  thunder,  mildews,  blads,  eclipfes,  cort- 
junCtions,  &V.  will  afford  matter  for  this  hidory.  What  odrer  things 
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■Nat.  Hist,  things  are  performable  by  the  thermometer,  I fhall  not  now  confider  ; 

but  ’tis  certain,  that  the  great  mechanic,  Cornelius  Drebel,  did  herewith 
contrive  a dial,  which  had  a continual,  fpontaneous,  and  regular  mo- 
tion, whereby  it  exhibited  not  only  the  times  of  the  day,  but  alfo  the 
celeftial  appearances  ; that  he  alfo  made  an  automatous,  mufical  inftru- 
ment,  and  a furnace  which  he  could  regulate  to  any  degree  of  heat,  by 
means  of  the  fame  inftrument. 

’Tis  an  approved  tradition  in  Java , that  the  moon’s  rays  will  caufe 
i con  trad  ions  in  the  bodies  of  thofe  who  are  long  expofed  thereto.  And 
an  ingenious  phy'fician,  who  had  pradtifed  there,  allured  me,  he  ob- 
served fome  perfons  become  lame  by  this  means  *,  and  fo  continue  for 
many  weeks,  or  fometimes  months  together.  He  alfo  experienced  it 
upon  himfelf  *,  for  happening,  whilfl  he  was  a ftranger  in  that  country, 
to  deep,  after  a very  hot  day,  for  a confiderable  time  on  the  ground, 
that  lay  fully  expofed  to  the  moon  ; upon  waking  he  found  his  neck 
exceeding  ftiff,  and  his  mouth  drawn  awry  in  an  hideous  manner  ; which 
obliged  him  to  keep  within  doors,  till  by  the  ufe  of  brifk  aromatic  me- 
dicines, he  freed  himfelf  from  that  diforder.  The  coldnefsof  the  night, 
and  the  fubtilty  of  the  air,  he  faid,  were  not  the  foie  caufe  of  thefe 
phenomena  ; the  eflfe&s  of  thofe  generally  proving  lighter,  if  the  moon 
be  unconcern’d. 

An  intelligent  perfon  having  by  a fall  fo  broken  his  head  that 
feveral  large  pieces  of  his  Ikull  were  obliged  to  be  taken  out,  he 
allured  me,  that  for  feveral  months,  during  which  he  lay  under  the 
furgeon’s  hands,  he  conftantly  obferved,  that  about  full-moon,  there 
would  be  extraordinary  prickings  and  fhootings  in  the  wounded  parts 
of  his  head,  as  if  the  meninges  were  ftretched,  or  preffed  againft  the 
rugged  parts  of  the  broken  Ikull  ; and  this  with  fo  much  pain,  as 
wou’d  for  2 or  3 nights  hinder  his  fleep,  of  which  at  all  other  times 
of  the  moon  he  ufed  to  enjoy  a competency.  This  gentleman  added, 
that  his  feveral  furgeons,  for  he  had  3 or  4 at  once,  obferved  from 
month  to  month,  as  well  as  he,  the  effect  of  the  full-moon  upon 
his  head  ; informing  him,  that  they  then  manifeltly  perceived  an 
expanfion,  or  intumefcence  of  his  brain,  which  appear’d  not  at  all 
at  the  new-moon  ; nor  was  he  then  obnoxious  to  the  forementioned 
pricking  pains. 

Motions  of  From  a letter,  dated  Fort  St.  George,  Jan.  23.  1668.  “ There  hap- 
-the  air.  “ pen’d  a dreadful  ftorm,  or  rather  hurricane  here,  on  the  2 2d  of  No- 
“ v ember , when  a tern  pelt  of  wind  and  rain  grew  fo  exceeding  violent, 
“ that  nothing  was  able  to  ftand  againft  it : Men  and  beafts  were  there - 
* ‘ by  fwept  away  together  into  the  fea  ; few  houfes  or  trees  efcaped  its 
“ force  ; the  wall  of  the  town  was  laid  flat  in  feveral  places  ; the 
“ buildings  about  the  fort  were  uncover’d  and  greatly  fhatter’d  ; and 
“ the  fort  it  felf  was  fo  vehemently  rock’d,  that  it  feem’d  ready  to 
“ fall  upon  us.” 


Captain 
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Captain  Brookehaven  told  me,  that  hurricanes  are  very  frequent  about 
the  ifland  Maufricius  *,  that  he  remembred  one  on  the  fea  not  far  from 
thence,  which  lafted  four  days  *,  that  upon  one  of  them  the  ftorm  had 
feven  paroxyfms,  call’d  by  the  failors,  frights  of  weather,  each  where- 
of he  obferved  to  differ  two  points  of  the  compafs  from  the  other  fuc- 
cefiively  •,  and  that  by  this  means  the  furface  of  the  fea  became  a white 
froth.  This  ftorm  occafion’d  the  day  to  be  exceeding  dark,  and  the 
noife  it  made  feem’d  more  like  that  of  thunder,  than  of  wind  ; which 
was  fo  loud,  that  thofe  on  the  deck  of  the  fhip  cou’d  not  hear  thofe 
on  the  fhrouds. 

A phyfician  who  had  been  in  America , affured  me,  that  none  but 
the  hilly  part  whereof  had  conftant  winds  from  the  land  in  the  night 
time  •,  and  that,  therefore,  Barbados  was  without  them. 

One  of  the  Eajl-India  committee,  who  had  lived  in  the  ifland  of 
Teneriff , told  me,  he  ufually  oblerved  the  breezes  there  to  proceed  from 
the  fea,  about  nine  of  the  clock  in  the  morning  ; and  that,  two  hours 
after  the-  fun-fet,  there  blew  a fharp,  land-gale  from  every  part  of  the 
ifland  towards  the  fea,  which  continued  all  the  night. 

A learned  traveller  acquainted  me,  that  tho’  the  air  were  generally 
calm  and  clear  on  the  tops  of  the  mountains  j yet  he  had  fometimes 
there  met  with  winds  confiderably  ftrong. 

In  a letter  from  Venice , dated  Auguji  29th  1679.  “ There  arofe 

“ a kind  of  whirlwind  in  the  fens  of  the  city  di  Favis,  three  miles 
“ diftant  from  Palma  ; which  fpreading  about  50  paces  in  breadth, 
“ fwept  along  with  fuch  fury,  that  it  carried  up  into  the  air  feveral 
“ hay-makers  in  the  neighbouring  meadows,  with  loaden  waggons, 
“ horfes,  oxen  and  all  ; calling  ’em  down  a large  diftance  off,  fhatter’d 
“ and  ruin’d.  In  its  progrefs  it  tore  up  all  the  herbs  and  plants  it 
“ met  with,  and  even  pared,  and  burnt  the  turf.  At  its  arrival  in  the 
“ \\tt\e  Venetian*  town  Bagnaria,  it  overturn’d  feveral  houfes  to  the  very 
“ foundations,  and  uncover’d  others  \ hurrying  along  with  it  beams, 
“ pillars,  tables,  and  all  the  furniture  and  moveables,  and  bruifing 
“ many  perfons,  tho’  without  killing  any.  It  ftript  the  church 
“ S.  Fhomafoi  near  the  town,  quite  bare  *,  carrying  away  the  very 
“ fteeple  and  bells,  which  were  not  yet  found  the  next  day.  Hence 
“ it  turn’d  towards  Sevigliano,  where  it  deftroy’d  the  whole  champaign, 

tho’  without  doing  any  damage  to  the  town.  A little  farther  it  threw- 
“ down  the  palace  of  the  Count  Horatio  Strafoldo,  and  took  away  with 
“ it  in  the  air  various  kinds  of  animals  and  moveables,  and  even  the 
“ very  veffels  out  of  the*  cellars  : yet  no  body  was  hurt,  the  family 
“ being  mod  of  them  at  work  in  the  fields.  In  its  way  to  Strafoldo  it 
“ threw  down  two  other  houfes,  killing  therein  a lady,  a young  man, 
“ and  feveral  beafts.  Hence  turning  towards  Palma , and  arriving  at 
“ the  walls  of  the  fort,  on  the  fide  of  the  city  Privano , it  beat  it  to 
“ pieces,  overturn’d  fome  very  fine  palaces,  killing feveral  perfons,- 
ii  and  wounding  others  > and  doing  great  - mifchief  to  the  grounds. 
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cc  It  then  advanced  to  the  city  di  Vifco , belonging  to  the  Emperor, 
“ where,  among  other  confiderable  damages,  it  ruin’d  the  new  palace 
“ ot  Marco  Fofcolini,  wherein  was  a large  coach-houfe,  the  door  where- 
“ of  was  faflen’d  by  three  bolts  •,  but  the  wind  entering  in  at  the  bal- 
4‘  cony,  burft  open  the  door,  fhatter’d  it  to  pieces,  and  threw  it  upon 
“ a high  court- wall,  carrying  the  ceiling  of  the  room  half  a mile  fur- 
“ ther  ; wounding  fome  of  the  fervants,  and  killing  two  perfons  in  the 
“ ftreets.  This  done,  it  attack’d  S.  Vido  di  Crauglio , a town  belong- 
“ ing  to  the  Emperor,  which  it  ruin’d  entirely,  fo  as  not  to  leave  a 
“ Tingle  houfe  •,  killing  and  wounding  great  numbers.  Hence  it  pro- 
“ ceeded  to  Villes,  a great  part  of  which  it  levell’d  with  the  ground  j 
“ deftroying  men  and  other  animals,  and  leaving  the  fields  as  bare  as  a 
“ beaten  way.  Other  towns  have  fuffer’d  from  it  in  a like  manner, 
“ tho’  in  a lefs  degree.” 

I learnt  from  a phyfician,  that  tho’  the  eaflern  winds  blow  near 
three  quarters  of  a year  at  'Tangier  •,  yet  they  feem  not  to  fpread  far 
into  the  inland  country,  becaufe,  he  found  them  there  to  be  very  un- 
frequent. 

An  ingenious  gentleman,  who  poffeffes  a mine  or  two  near  the  fea, 
inform’d  me,  that  he  cou’d  prefage  the  change  of  wind,  at  the  depth 
of  between  15  and  20  fathom  in  them.  For,  many  hours  before  it 
veer’d  from  any  other  point  to  the  fouth,  the  water  at  the  bottom  of 
the  mine  would  appear  thick  ; and  when  ’twas  upon  changing  to  the 
eaft,  the  water  became  unufually  clear. 

The  hurricanes  about  Goay  as  the  fame  gentleman  faid,  generally 
happen  but  at  two  feafons  ; viz  about  the  beginning  of  March  and  of 
Oilober, 

The  late  governor  of  the  Bermudas  ifiands  inform’d  me,  that  thefe 
were  of  the  principal  forerunners  of  the  hurricanes  there.  The  fea 
would  manifeftly  fwell  at  fome  diftance  from  the  fhore,  fo  that  the 
fifhermen  often  made  to  land,  and  warn’d  the  inhabitants,  upon  the 
confidence  of  that  prefage,  to  provide  againft  the  ftorm,  tho’  the  fea 
were  then  fmooth  enough.  The  fea  would  beat  with  great  noife  againfi: 
the  fhore,  efpecially  the  rocks,  tho’  there  appear’d  no  manifeft  caufe  for 
it,  as  upon  account  of  the  wind  or  tide  : and  this  fign  would  fometimes 
not  be  given  till  many  hours,  or  perhaps  a full  day  after  the  former. 
Sometimes  alfo  ’twas  obferv’d,  that  the  fea  would  fuddenly  invade  the 
fhore,  and  gain  further  upon  it  than  could  be  accounted  for  by  the  wind 
or  tide,  and  then  quickly  ebb  away  beyond  the  ufual  low  water-mark, 
and  after  return  again  with  more  fury,  and  fall  back  further  than  before. 
Sometimes  there  would  be  perceiv’d  an  ungrateful  fmell  in  the  air,  be- 
fore the  hurricane  began.  And  laftly,  he  affirm’d,  that  both  he  and 
others  had  feen  in  the  air  many  bundles,  as  it  were  of  long  ftreaks  of 
different  colours  ; which  by  reafon  of  their  figure  are  ufually  there  call’d 
horfe-tails  : and  thefe  appear’d  in  fuch  parts  of  the  fky,  where  the  air 
was  troubled  indeed,  but  no  form’d  clouds  were  vifible. 

A gentle- 
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A gentleman  told  me,  that  being  off  the  coafl  of  Mofambique , to-  Nat.  Hist, 
wards  the  latter  end  of  September,  the  captain  of  the  great  Portugal  fhip 
wherein  they  were,  fpied,  as  he  walked  upon  deck,  a very  little  dark 
cloud,  or  blackifh  fpot  in  the  Iky,  a great  way  off  ; upon  which,  tho’ 
the  weather  was  then  fair,  he  immediately  provided  for  a florm  ; and 
when  the  cloud  approached,  the  wind,  which  before  had  filled  their 
fails,  ceafed,  and  the  fca  became  calmer  than  before  ; but  prefently 
after  they  had  a furious  hurricane,  which  feveral  times  turn’d  their 
fhip  quite  round  5 and  lafled  for  above  two  hours. 

“ When  feveral  tempefts  rife  together,  the  fky  is  of  a hidden  co-  <[he  air's 
xt  ver’d  over  with  thick,  black,  globular  and  fmoky  clouds  ; when  ration  on  the 
tc  immediately  the  thunder  burfts  out  on  every  fide  with  inceffant  flafhes  founJs °f  be- 
“ of  lightning,  able  to  ftrike  terror  into  the  moft  refolute,  and  thofe  diSi' 

“ accuftom’d  thereto.”  Ludolf’s  Hi  ft.  of  ALthiop. 

The  firing  of  a viol  has  by  a gentleman  been  obferved  to  increafe 
the  fharpnefs  of  its  found  by  almoft  half  a note,  either  a little  before, 
or  in  rainy  weather.  The  fame  perfon  alfo  affured  me,  that  having 
put  falfe  firings  into  his  pocket  for  frets,  he  has  fometimes,  when  he 
came  to  make  ufe  thereof,  found  them  true.  He  further  obferves, 
that  fome  firings  are  apter  to  receive  a tenfion  from  the  moift  air 
than  others. 

An  ingenious  and  credible  perfon  affured  me,  that  in  one  of  the  fine 
gardens  near  Genoa , there  is  a pond  on  the  fide  of  a hill,  where 
the  wall  being  fo  high,  that  men  could  not  look  over  it,  nor  be  at  all 
keen  over  it  by  the  fifh  in  the  pond  •,  yet  that  he  has  feveral  times  ob-  . 
ferved  thofe  fifh  to  be  called  together  by  the  gardener,  with  a certain 
noife  he  made  for  that  purpofe  ; tho’  neither  this  gentleman,  nor  any 
one  elfe,  could  be  difeover’d  by  the  fifh  that  readily  obey’d  the 
fummons. 

The  different  weight  of  the  atmofphere  at  different  times  may  per  - The 'iv.’ioht  cr 
haps  have  a confiderable  influence  on  the  human  body,  with  regard  to  the  airfv.i-i. 
health  and  ficknefs.  Thus,  when  the  air  grows  of  a hidden  much  *ts  • 
lighter  than  ufual,  the  fpirituous  and  aerial  particles  plentifully  lodged 
in  the  blood,  will  naturally  fwell  that  liquor  ; and  fo  diflend  the 
greater  veffels,  and  alter  the  manner  of  the  circulation  thro’  the  ca- 
pillary veins  and  arteries  : whence  feveral  changes  may  happen  in  the 
body. 

Having  three  fin  all,  round  glafs  bubbles,  blown  at  the  flame  of  a 
lamp  about  the  fize  of  hazel-nuts,  each  of  them  with  a fhort,  {lender 
flem  ; by  means  whereof  they  were  fo  exadtly  poifed  in  water,  that 
a very  fmall  change  of  weight  tvould  make  them  either  emerge  or 
fink  ; at  a time,  when  the  atmofphere  was  of  a convenient  weight,  l 
put  them  into  a wide-mouth’d  glafs  of  common  water,  and  leaving 
them  in  a quiet  place,  where  they  we  re  frequently  in  my  eye,  I ob- 
ferved, that  fometimes  they  would  be  at  the  top  of  the  water,  and 
remain  there  for  feveral  days,  or  perhaps  weeks  together  ; and  forne* 
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times  fall  to  the  bottom  ; and  after  having  continued  there  for  fome 
time,  rife  again.  And  tho’  fometimes,  efpecially  if  I removed  the 
containing  vefTel  to  a fouth  window,  they  would  rife  or  fall  as  the  air 
was  hot  or  cold  •,  yet  thefe  motions  were  eafily  diftinguifliable  from- 
thofe  produced  by  the  varying  gravity  of  the  atmofphere.  For  when- 
the  fun-beams,  or  the  heat  of  the  ambient  air,  by  rarifying  the  air 
included  in  the  bubbles,  caufed  that  air  ro  drive  out  fome  of  the 
water,  and  confequently  made  them  fpeciftcally  lighter  than  water, 
tho’  the  bubble  neceflarily  floated  whilft  the  included  air  was  thus  ran- 
fled  ; yet  when  the  abfence  of  heat  cooled,  and  confequently  condenfed 
the  air,  more  water  being  intruded  into  the  bubble,  it  muft  neceflarily 
fink  j and  this  wou’d  commonly  happen  at  night,  if  not  before.  But 
when  the  bubbles  either  rofe  or  fell,  by  means  of  the  different  weight 
of  the  atmofphere,  it  appear’d,  by  the  barometer,  that  the  atmofphere 
was  fo  heavy,  or  fo  light,  as  to  be  the  caufe  thereof.  So  that  I could 
often  foretei  the  ftation  of  the  mercury  in  that  inftrument,  from  the 
phenomena  of  thefe  bubbles.  And  tho’  whilft  the  atmofphere  was 
not  confiderably  either  too  light  or  heavy,  the  changes  of  the  air,  as 
to  heat  or  cold,  wou’d  afteCt  the  bubbles,  and  make  them  often  change 
places  in  the  compafs  of  a day  ; yet  if  the  atmofphere  were  either  very 
heavy  or  very  light,  the  bubbles  wou?d  continue  at  the  top,  or  the 
bottom  of  the  water,  for  many  days  together  *,  whilft  the  atmofphere 
did  not  change  its  gravity.  And  once,  when  the  mercury  flood  high 
in  the  barometer,  I fet  the  glafs  for  two  or  three  days  in  a fouth- 
window,  about  noon,  in  the  fun-fhiny  weather  ; yet  even  then  the  bub- 
bles did  not  emerge  ; tho*  it  appear’d  by  a good  fealed  weather-glafs, 
kept  in  the  fame  window,  that  the  ambient  air  was  much  warmer,  than 
at  other  times,  when  the  bubbles  had  refted  on  the  top  of  the  water. 
It  being  very  difficult  to  poife  feveral  bubbles  exactly,  one  as  well  as 
another,  rtwas  no  furprize  to  me  that  all  the  three  bubbles  did  not 
conftantiy  rife  and  fall  together.  ’Twere,  therefore,  proper  to  poife 
a great  number  of  bubbles  together,  that  after  trial  made  of  all,  the 
fltteft  might  be  chofen  for  this  purpofe.  Sometimes  a bubble  that 
floated  when  firft  poifed,  wou’d  after  a while  fubfide  without  any 
manifeft  caufe  ; or  if  made  to  fink  by  fuch  a caufe,  wou’d  continue 
at  the  bottom  after  that  caufe  was  remov’d  ; which  feemed  to  de- 
pend upon  the  water’s  imbibing,  as  it  were,  cer-tain  aerial  particles. 
The  experiment,  however,  did  fometimes  anfwer  expectation  *,  which 
fhews,  that  as  the  atmofphere  is  heavier  or  lighter,  ’tis  able  to  affeCl 
bodies  under  water  ; fo  that  the  air  muft  prefs  upon  the  water  it 
felf,  by  the  intervention  whereof  it  exercifes  its  power  •,  whence  confe- 
quently the  atmofphere  is  incumbent,  as  a heavy  body,  upon  the  ter- 
raqueous globe. 

Making  choice  of  a large,  thin,  and  light  glafs  bubble,  blown  at 
the  flame  of  a lamp,  I counterpoifed  it  with  a metalline  weight,  in 
a pair  of  fcales  that  were  fufpended  in  a frame,  and  wou’d  turn  with 
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the  30th  part  of  a grain.  Both  the  frame  and  balance  were  then  Nat.  Hist. 
placed  near  a good  barometer  *,  whence  I might  learn  the  prefent 
weight  of  the  atmofphere  ; when,  tho’  the  fcales  were  unable  to  ffiew 
all  the  variations  that  appear’d  in  the  mercurial  barometer,  yet  they 
gave  notice  of  thofe  that  alter’d  the  height  of  the  mercury  half  a 
quarter  of  an  inch  j and  if  the  fcales  had  been  more  tender,  and 
better  accomodated,  much  fmaller  alterations  might,  doubtlefs,  have 
been  difcern’d.  By  this  means,  however,  the  bubble  did  fometimes 
balance  the  weight,  and  fometimes  this  wou’d  greatly  preponderate  j 
and  that  for  different  fpaces  of  time,  as  the  weight  of  the  air  con- 
tinued. And  thus  the  matter  of  fadt  was  eftablifh’d  by  repeated  ob- 
fetvations  and  comparifons,  made  with  feveral  of  thefe  new  barometers 
together.  The  foundation  of  this  invention  is  as  follows.  The  glafs 
bubble,  and  its  counterpoife,  tho’  at  firft  exactly  of  the  fame  weight 
in  air,  are  very  different  as  to  bulk  ; the  bubble  being  perhaps  two 
hundred  times  bigger  than  that.  And  if  two  bodies  of  equal  gravity, 
in  a certaim  medium,  but  of  unequal  bulk,  be  weigh’d  in  a different 
medium,  they  will  no  longer  balance  each  other  •,  if  the  new  medium 
be  the  heavier,  the  larger  body,  becaufe  fpecifically  lighter,  will  lofe 
more  of  its  weight  than  the  lefs  and  more  compadt.  But  if  the  new 
medium  be  the  lighter,  the  larger  body  will  overbalance  the  lefs. 

And  this  difference  arifing  from  the  change  of  the  medium,  will 
be  proportionable  to  the  inequality  in  the  bulks  of  the  originally 
equiponderant  bodies.  Hence  it  mull  prove  the  fame  thing,  as  to 
the  effe<5t,  whether  the  bodies  be  weigh’d  in  mediums  of  different 
gravity,  or  in  the  fame  medium,  whofe  fpecific  gravity  confider- 
ably  alters. 

_ Since,  therefore,  it  appears,  by  the  barometer,  that  the  air  is  fome- 
times heavier,  and  fometimes  lighter,  its  alterations  in  this  refpedt 
muft  unequally  affedt  a large,  hollow  bubble,  and  a fmall,  denfe 
weight,  once  balanced  in  a pair  of  fcales  ; fo  that  when  the  air 
grows  heavier,  it  muft  buoy  up  the  glafs  more  than  the  counter- 
poife ; and  when  lighter,  fuffer  that  to  preponderate.  The  glafs 
bubble  here  employ’d  was  hermetically  fealed  •,  being  equal  in  bulk  to 
a large  orange,  and  in  weight  one  dram  and  ten  grains.  *Tis  poffible 
to  procure  one  more  convenient  than  this,  if  care  be  taken  not  to 
leal  it  up  whilft  hot  *,  for  by  that  means  the  internal  air  being  ratified, 
the  glafs  will  be  eafily  broke  by  the  force  of  the  external.  Two  fmall 
bubbles,  which  are  eafily  procured,  may,  upon  occafion,  ferve  inftead 
of  a large  one,  which  it  may  prove  difficult  to  obtain. 

This  inftrument  is  improveable  in  feveral  refpedls.  A graduated  arch 
of  a circle  might  be  fitted  to  the  top  of  the  balance,  for  the  point  of  the 
cock  to  play  in  ; and  by  that  means  readily  give  the  angles  from  its 
perpendicular  pofition.  A gold  weight  may  be  fubftituted  for  one  of 
brafs.  The  feveral  parts  of  the  balance  being  made  of  copper  or  brafs, 
will  be  lefs  fubjedt  to  rufl  than  fteel.  Inftead  of  fcales,  the  bubble  may 
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be  hung  at  one  end  of  the  beam,  and  the  weight  at  the  other.  If  the 
whole  inftrument,  placed  in  a fmall  frame,  be  included  in  a glafs,  open 
at  the  top,  to  admit  a free  paffage  to  the  air,  ’twill  be  thereby  pre- 
lerved  from  ruft  and  irregular  agitations.  A light  wheel  and  an  in- 
dex would  enable  it  to  fhew  very  minute  variations.  And  laftly,  a pro- 
per length  of  beam,  and  an  exquifite  balance,  may,  alone,  render  this 
inftrument  far  more  exaCt  than  thofe  I was  reduced  to  employ.  In 
fome  refpedts,  indeed,  the  ftatical  is  inferior  to  the  mercurial  barometer  ; 
but  in  others  it  has  peculiar  advantages.  As  for  inftance,  it  firft  de- 
monftrates  to  the  eye,  that  the  rife  and  fall  of  the  quickfilver  in  the 
common  fort,  proceeds  from  the  different  weight  of  the  atmofphere  ; 
for  it  cannot  here  be  pretended,  that  an  abhorrence  of  a vacuum,  or  a 
funicular  power,  is  the  caufe  of  the  variation.  And  2.  that  the  air  is 
a mere  ponderous  body  than  fome  learned  men  will  allow.  3.  ’Twill 
frequently  be  found  more  eafily  procurable  than  the  other.  4.  ’Tis 
very  portable,  and  little  liable  to  accidents,  in  removing  it  from  one 
place  to  another.  5.  Here  is  no  uncertainty  as  to  its  goodnefs,  as  in 
the  mercurial  kind  •,  where  the  air  may  be  more  or  lefs  excluded.. 
6.  Both  the  abfolute  and  refpeeftive  weight  of  the  air  is  hereby  near- 
ly diicoverable  •,  for  ’ tis  eafy  to  find  hydroftatically  the  bulk  of  the 
bubble,  and  the  contents  of  its  cavity,  with  the  weight  and  dimen- 
fions  of  the  glafs  whereof  ’tis  compofed  ; if  the  feales,  therefore,  be 
brought  to  an  equilibrium,  by  fmall  weights,  when  the  mercury  in 
the  common  barometer,  is  either  very  high,  or  very  low,  or  elfe  in  a 
medium  between  both,  obferve  when  the  quickfilver,  either  rifes  or 
falls,  for  inftance,  an  inch,  and  then  by  adding  weights  to  the  alcen- 
ding  fcale  till  the  beam  again  becomes  horizontal,  you’ll  find  what 
weight  anfwers  that  determinate  rife  or  fall  of  the  mercury  : and  if  the 
balance  be  furnifhed  with  a graduated  arch,  or  a wheel  and  index,  thefe 
obfervations  may  ferve,  for  the  future,  readily  to  fhew  how  much  the  bub- 
ble gains  or  lofes  by  a change  in  the  weight  of  the  atmofphere.  Some 
obfervations  of  this  nature  1 carefully  made,  by  adding  a 64th,  32d,  or 
a 16th  of  a grain  to  the  lighter  fcale  ; but  an  accident  kindred  me.  from 
bringing  them  to  perfection.  7.  This  inftrument  will  farther  affift  us 
in  comparing  the  mercurial  barometers  of  feveral  places,  to  make  fome 
eftimate  of  the  air’s  gravity  there.  For  inftance,  fuppofe  the  bubble 
employ’d  weighs  juft  a dram,  when  the  mercury  ftands  at  29  Finches  ; 
and  that  the  1 6th  part  of  a grain  is  required  to  reduce  the  bubble  to  an 
equilibrium,  when  the  mercury  rifes  an  8th  above  its  former  ftatiom. 
Suppofe  alfo,  that  removing  n*y  inftrument  to  another,  barometer,, 
equally  freed  from  air  with  the  former,  when,  if  the  bubble  here  re- 
tains the  weight  of  a dram,  and  the  mercury  ftands  at  29  i inches,  we 
may  conclude,  that  the  weight  of  the  atmofphere  is  the  fame  at  both 
places  how  remote  foever  they  may  be.  But  in  cafe  there  be  no 
barometer  at  this  latter  place,  yet  if,  by  the  16th  part  of  a <main 
added  to  the  bubble,  I bring  the  fcale  to  an  equilibrium,  ’tis  plain. 
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that  the  air  here  is,  at  this  time,  fo  much  heavier  than  that  of  the  Nat.  Hist. 
former  place,  when  the  mercury  flood  at  29  inches.  But  in  fuch 
comparisons  regard  muft  be  had  to  the  fituation  of  the  places,  if  we 
would  eftimate  the  weight  and  denfity  of  the  air.  For  tho’  this  inftru- 
ment  will  fhew  a difference  of  weight  in  the  atmofphere  of  two  places, 
yet  if  one  be  a vale,  and  the  other  a hill,  *tis  not  to  be  expedled  that 
the  atmofphere  on  the  latter,  fliould  gravitate  equally  with  that  in  the 
former,  whereon  a higher  column  of  air  is  incumbent  } and  fo  the 
bubble  have  the  fame  weight  in  both.  The  laft  ufe  I fhall  mention 
of  this  flatical  barometer  is,  its  ferving  to  find  the  difference  of  the 
air’s  weight  at  feveral  heights.  Thus,  for  inftance,  having  exactly 
poifed  the  bubble  at  the  foot  of  a hill  or  fteeple,  and  afterwards  rai- 
fing  the  frame  to  the  top  thereof,  the  weight  there  requifite  to  re- 
duce the  beam  to  an  horizontal  pofition,  gives  the  difference  required. 

But  how  far  this  method  may  a (lift  in  eftimating  the  abfolute  and  com- 
parative height  of  mountains,  &c.  and  what  other  applications  may  be 
made  of  the  inftrument,  when  duly  improved,  I leave  to  farther  com- 
fid  era  t ion. 

It  will  be  very  convenient,  that  obfervers  give  notice  of  the  fituation  Obfervationr 
of  the  place,  where  their  barometers  ftand,  not  only,  becaufe  it  will  anci  dneaions 
affift  men  to  judge,  whether  the  inftruments  were  duly  perfetffed,  but  tbe 

principally,  becaufe,  that  though  the  barometer  be  good,  the  obferva- 
tions  will  much  difagree,  even  when  the  atmofphere  is  in  the  fame  ftate, 
as  to  weight,  if  one  of  the  inftruments  ftand  in  a confiderably  higher 
part  of  the  country  than  the  other. 

To  confirm  the  foregoing  admonition,  I may  fay,  that  having  two  lodg-  • 

ings,  the  one  at  Oxford,  which  Hands  in  a bottom  by  the  Thames  fide,  and 
the  other  at  a place  four  miles  thence,  feated  upon  a moderate  hill,  I found 
by  comparing  two  barometers  that  I made,  the  one  at  Oxford , the  other  at 
Stanton  St.  Johns , that,  though  the  former  be  very  good,  and  hath  been  no- 
ted for  fuch,  during  fome  years,  and  the  latter  very  carefully  fill’d;  yet  by 
reafon,  that  in  the  higher  place,  the  incumbent  part  of  the  atmofphere 
muft  be  lighter,  than  in  the  lower,  there  is  almoft  always  between  two 
and  three  eighths  of  an  inch  difference  betwixt  them  : and  having  fome- 
times  ordered  my  fervants  to  take  notice  of  the  difparity,  and  divers 
times  carefully  obferved  it  my  felf,  when  I paffed  to  and  fro  between  Ox- 
ford and  Stanton , I generally  found,  that,  the  Oxford  barometer  and  the. 
other,  did,  as  it  were  by  common  confent,  rife  and  fall  together  fo, 
that  in  the  former  the  mercury'  was  ufually  J-  higher  than  in  the  latter. 

Thefe  obfervations  may  teach  us,  that  the  fubterraneous  fleams  which 
afcend  into  the  air,  or  the  other  caufes  of  the  varying  weight  of  the 
atmofphere,  do  many  times,  and  at  leaft  in  fome  places,  uniformly 
enough  affedt  the  air  to  a greater  height  than,  till  I had  made  this  tryal, 

I durft  conclude.. 


But 
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Nat.  Hist.  But  asmoft  of  the  barometrical  obfervations  are  fubjedt  to  excepti- 
oZ-VNJ  ons,  fo  I found  the  forementioned  to  be.  For  (to  omit  lefler  vari- 
ations) riding  one  evening  from  Oxford  to  Stanton , and  having  before  I 
took  horfe  look’d  on  the  barometer  in  the  former  of  thefe  two  places, 

1 was  fomewhat  furprized,  to  find  at  my  coming  to  the  latter,  that 
in  places  no  farther  diftant,  and  notwithftanding  the  fhortnefs  of  the 
time  (which  was  but  an  hour  and  half,  if  fo  much)  the  barometer 
at  Stanton  was  fhort  of  its  ufual  diftance  from  the  other  near  a quarter 
of  an  inch  •,  though  the  weather  being  fair  and  calm,  there  appeared 
nothing  of  manifeft  change  in  the  air,  to  which  I could  afcribe  fo  great 
a variation  *,  and  tho’,  alfo,  fince  that  time  the  mercury  in,  the  two  in- 
ftruments  hath,  for  the  moft  part,  proceeded  to  rife  and  fall  as  be- 
fore. 

The  quickfilver  has  been  of  late,  for  the  moft  part,  fo  high,  as  to 
invite  me  to  take  notice  of  it  j and  about  March  12.  1663  at  Oxford  the 
quickfilver  was  higher  than,  for  ought  I know,  has  been  yet  obfer- 
ved  in  England , viz.  above  h above  30  inches  ; but  upon  the  firft  con- 
liderable  ffiowers,  that  have  interrupted  our  long  drought ; as  I fore- 
told feveral  hours  before,  that  the  quickfilver  would  be  very  low,  (a 
bluftering  wind  concurring  with  the  rain)  fo  I found  it  at  Stanton  to 
fall  « beneath  29  inches. 

It  is  difficult  enough  to  fettle  any  general  rule  about  the  rifing  and 
falling  of  the  quickfilver  ; yet  in  thefe  parts  one  of  thofe  that  feem  to 
hold  oftneft  is,  that  when  high  winds  blow,  the  mercury  is  the  lower  *, 
and  yet  that  it  felf  does  fometimes  fail.  * 

•*7 “he  weight  Having  procured  an  exact,  concave  cubic  inch  of  brafs,  and  care- 
ef  a cubic  inch  fully  balanced  it  in  a nice  pair  of  fcales,  by  eleven  drams  one  grain 
^ xitf/rT,  W and  a half,  troy- weight,  it  was  cautioufly  filled  with  clear,  pump 
q"  dl/wr-  water?  till  the  furface  thereof  appeared  level  with  the  upper  edges  of 
the  metal  *,  then  weighing  the  water,  it  equal  I’d  254  A grains  •,  we  may 
therefore,  without  any  fenfible  error,  fuppofe  a cubic  inch  of  water  to 
weigh  256  grains*,  which  agrees  very  well  with  fome  other  experi- 
ments I made  to  difcover  the  fame.  The  metalline  cube  was  after- 
wards dried  and  counterpoifed  afreffi,  and  filled  as  exaflly  as  poffible 
with  diftill’d  mercury  ; the  weight  whereof,  alone,  we  found  to  be  fe- 
ven  ounces,  two  drams,  troy  *,  but  by  adding  a little,  without  making 
it  run  over,  the  whole  inch  of  mercury  equall’d  feven  ounces,  three 


■*  ’Tis  found  that  the  mercury  in  the  baro- 
meter defcends  upon  violent  gufts  ofwind  j and 
Mr.  Hauksbee,  to  folve  the  phenomenon,  con- 
triv’d an  experiment,  wherein  an  artificial  blaft 
of  air  fo  lelfened  the  prdfure  of  the  atmof- 
phere,  upon  the  ftagnant  mercury  in  the  cifterns 
of  two  barometers  at  once,  that  the  columns 
fuflained,  were  thereby  made  to  defcend  two 
inches  ; tho’  one  of  the  barometers  was  di- 


ftant three  feet  from  the  ftream  of  air.  And 
lienee  ’tis  very  obvious,  as  Mr.  Hauksbee  ob- 
ferves,  “ that  different  forces  and  different  di- 
“ regions  of  the  wind,  may  produce  different 
“ degrees  of  fubfiding  in  the  barometer  ; and 
“ that  ftrong  winds  may,  by  thus  altering  the 
“ preffuie  of  air,  greatly  affedf  the  animal 
“ ceconomy.”  Haukjbee'i  Experim.  p.  114, 

— XI9- 
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drams,  twenty  two  grains.  The  eye  now  placed  irr  a level' with  the  Nat.  Hist. 
brims  of  the  veflel,  difcover’d  the  mercury  a little  above  them  i LdTV 
however,  it  ftill  received  112  grains  more  of  mercury,  without  running 
over  and  more,  perhaps,  might  have  ftill  been  added.  From  hence  it 
appears  fcarce  poflible  to  determine  by  this  means,  the  exadl  weight  of 
a cubic  inch  of  quickfilver.  And  fince  by  other  trials  I have  found  the 
weight  of  mercury  to  that  of  water,  of  the  fame  bulk,  in  a fomewhat 
lefs  proportion  than  of  14  to  1 ; the  weight  of  a cubic  inch  of  quick- 
filver  may  wrell  enough  be  fuppofed  3580  grains  ; and  confequently, 
when  a column  of  quickfilver,  thirty  inches  high,  is  fuftain’d  in  the 
barometer,  as  it  frequently  happens,  a column  of  air  that  prefles  upon  Wbatqva*- 
an  inch  fquare  near  the  furface  of  the  earth,  muft  weigh  above  fifteen  tlp°fairPref 

m w upon  a 

dverdupoize  pounds.  _ .....  huare  inch. 

As  355  to  4 52,  fo  is  the  area  of  a fquare  infcribed  in  a circle,  to 
that  of  the  circle  circumfcribed  ; whence  355.  452  : : 1.  1,2732394. 

If,  therefore,  the  fide  of  an  infcribed  fquare  be  an  inch,  that  fquare 
multiplied  by  another  inch,  gives  an  inch  in  folid  meafure.  Thus  if 
a-  cylinder,  an  inch  in  height,,  be  eredled  upon  the  circle  circum- 
fcribed ; the  folid  content  thereof  will  be  1,2732394.  Hence  1, 
and  1,2732394,  being  multiplied  by  the  weight  of  a cubic  inch  of  any 
metal,  you  have  the  weight  of  a cubic  inch,  and  of  a cylindrical  one 
that  circumfcribes  the  fame  •,  whence  an  inch  table  for  both  is  eafily 
made,  by  continual  addition,  or  for  any  given  height,  if  you  multiply 
both  thereby. 

“ The  fyphon  B O,  was  fealed  at  the  end  O,  but  open,  at  B •,  the  Fi*.  z. 

“ bend  from  G to  C containing  mercury,  and  the  other  parts  no- 
“ thing  but  air.  The  diftance  from  O to  C was  four  inches,  or 
“ By  heating  the  air,  the  mercury  funk  to  F,  f lower  than  it  flood 
u before,  and  at  the  fame  time  rofe  in  the  other  leg  to  FI,  $f  higher 
“ than  G or  C.  To  find  what  height  of  mercury  was  required  to 
“ hinder  the  expanfion  of  the  air,  and  continue  the  mercury  at  C, 

“ we  need  only  try  how  much  wou’d  ferve  to  force  it  back  again 
“ to  C;  and  thereby  retain  the  air  in  the  fpace  OC,  not  with  ftand- 
“ ing  the  force  of  the  heat.  I fuppofe  it  known  from  experience, 

“ that  when  a quantity  of  air  poflefies  any  fpace,  which  we  call  A, 
ct  and  the  force,  B,  that  retains  it  therein,  be  increafed  in  any  degree, 
fuppofe  it  X,  the  fpace  A will  be  thereby  diminifh’d  in  a certain 
quantity  D,  which  is  to  the  remainder  M,  as  X to  B,  thus,  D.  M: : 

X.  B.  and  confequently  M.D  : : B.X.  This  rule  may  be  eafily  ap- 
“ plied  to  our  prefent  experiment  ; for  herein  OF,  y inch,  is  the 
“ fpace  A ; and  the  ufual  preffure  of  the  air,  equal  to  thirty  inches  of 
“ mercury,  added  to  the  one  inch  between  F and  H,  anfwers  to  B and 
“ X,  or  thirty  one  inches  of  mercury  *,  and  if  a proper  quantity  be 
“ added  to  reduce  the  air  into  the  fpace  OC,  the  fame  OC,  will  be 

M,  Jf,  and  FC,  be  D,  £ ; whence  the  three  quantities 


(C 


t-C 


(C 


M.  D : : B. 


are 


32.  3 ::  31. 


given 
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Nat.  Hist.  “ given  to  find  a fourth  proportional,  2 fj ; which  added  to  B,  31,  make 
tt  33  f inches,  whereby  the  air  is  forced  into  C O,  that  is,  near  4 inches 
“ more  than  the  ordinary  prefiiire. 

“ A lufficient  number  of  exaCt  furveying  chains,  being  fix’d  to  a 
“ well-purged  barometer,  conveniently  framed  ; the  mercury  (landing  ac 
“ 30  inches  and  50  cents;  we  drew  it  up  to  the  firft  floor  of  Sarum  (tee- 
“ pie,  1033  \ inches  (fom  the  pavement,  when  the  quickfilver  was  funk 

9 cents ; then  raifing  it  to  the  middle  floor,  that  is,  935  inches  above 
“ the  former,  it  fell  8 cents  lower  •,  and  when  arrived  at  the  weather 
“ door,  that  is,  2313  inches  (till  higher,  it  fubfided  23  cents  more. 
“ The  whole  height  was  therefore  4281  ~ inches,  and  the  whole  difter- 
“ ence  of  the  mercury’s  finking,  40  cents  of  an  inch.  Upon  letting 
“ down  the  barometer  to  the  fame  places,  the  quickfilver  feverally  rofe 
“ to  its  former  (lations. 

“ At  another  time  we  ufed  an  inverted  barometer  in  the  like  manner; 

Fig.  3.  “ when  the  fluid  of  it  rofe  therein  as  follows. 
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At  a place  on  the  great  continent  of  Europe,  but  not  far  didant  from 
the  ocean,*a  learned  acquaintance  of  mine  lately  obferv’d  the  mercury 
in  his  barometer,  the  weather  being  calm  and  ordinarv,  to  rife  fudden- 
ly  above  two  inches  higher  than  the  ufual  (landard  •,  which  phenomenon 
was,  in  a few  hours,  followed  by  a prodigious  and  definitive  dorm,  that 
blew  (rom  off  the  continent.  The  fame  gentleman  obferves,  that  when 
dorms  here  blow  from  the  fca,  which  lies  to  the  fouthward,  the  quick  - 
iilver  finks  confiderably  -,  as  hath  alfo  been  obferved  in  England , by 
an  ingenious  perfon,  who  lives  near  two  leagues  from  the  fea.  One 
whom  I bred  up  to  chymidry,  was  a few  days  fince,  furprized,  to  find 
the  mercury  in  his  barometer  at  Oxford , fink  on  a hidden  greatly,  while 
the  weather  continued  fair  and  warm.  The  day,  in  four  or  five  hours 
after,  was  overcad,  and  there  happen’d  a dreadful  dorm  of  rain,  light- 
ning, and  thunder  with  fuch  a drong  whirlwind  as  had  fcarce  ever  been 
remembred  in  that  city. 

In  a letter  from  Mr.  Locke.  “ The  deeped  grafts  or  pits  I could  hear 
“ of  at  Mine  deep,  were  about  30  fathom,  but  the  defeent  into  them 
“ is  fo  exceeding  difficult,  dangerous,  and  impracticable  to  a dranger, 
“ that  I durfi  not  then  attempt  to  go  down  with  a barometer  -,  for  they 
“ are  not  funk  like  wells  perpendicularly,  but  as  the  cranies  of  the 
“ rocks  happen  to  run.  The  condant  method  is,  to  fwing  down  by  a 
“ rope  placed  under  the  arm,  and  clamber  along  by  applying  both 
2 “ feet 
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“ feet  and  hands  to  the  Tides  of  the  narrow  pafiage.  When  damps  Nat.  Hist. 
“ happen  herein,  if  the  miners  cannot  get  out,  they  Toon  faint  and  die  : 

4 4 but  if  they  be  feafonably  drawn  up,  a hole  being  dug  in  the 
“ ground,  their  faces  are  placed  therein,  and  covered  clofe  up  with 
“ turfs  ; which  is  the  TurefT  method  they  have  hitherto  found  to  re- 
44  cover  them.  After  the  ufe  of  fire  in  their  pits,  they  find  it  very 
44  dangerous  to  defcend,  as  long  as  any  heat  remains  in  the  clefts  of 
44  the  rocks.  Air  is  convey’d  into  them  thro’  a little  paffage  that 
44  runs  along  the  Tides  from  the  top ; where  they  fet  up  Tome  turfs 
44  on  the  lee  fide  of  the  hole  to  catch  and  force  it  down.  Thefe  turfs 
44  being  removed  to  the  windy  fide,  or  laid  over  the  mouth  of  the 
44  hole,  the  miners  below  presently  want  breath,  are  indifpofed,  and 
44  faint:  and  if  Tweet  flowers  chance  to  be  there,  they  immediately 
lofe  their  fragrancy,  and  (link  like  carrion.  Being  unable  at  this 
time,  to  make  any  experiment  with  the  barometer  in  thefe  gruff's, 

I carried  it  to  the  top  of  a high  hill  adjoining  •,  when  the  mercury, 
which  below  flood  at  29!  inches,  was  now  funk  to  28  ± inches.  In 
44  afcending  and  defcending,  I found  the  quickfilver  to  fall  and  rife 
44  proportionably  to  the  height  where  I flood.  But  at  my  return  to 
44  the  foot  of  the  hill,  it  wanted  h inch  of  the  flation  it  there  had 
44  before  which  I impute  to  the  rarifaCtion  of  the  air  remaining  in 
44  the  upper  part  of  the  tube.  ” 

The  king  was  lately  pleafed  to  tell  me,  that  taking  water  from 
Whitehall , to  Tail  towards  the  river’s  mouth,  in  exceeding  fine  weather 
upon  which  being  congratulated  by  the  courtiers,  his  majefly  bid  them 
prepare  for  a florm  -,  which,  in  a few  hours,  happen’d  accordingly  ; 
and  drove  vehemently  upon  the  yacht  for  feveral  leagues  together. 

The  king,  before  he  went  on  board,  had  privately  obferved  the  mer- 
cury in  a good  barometer,  to  fink  very  remarkably. 

44  Since  the  water  in  pumps,  and  the  external  air,  mutually  balance 
44  each  other,  they  muft  have  the  Time  weight  •,  whence  if  the  height 
44  whereto  water  riles  in  any  part  of  the  world  be  known,  by  what 
44  weight  of  the  incumbent  air  that  part  is  prefled,  will  be  known 
44  alfo  ; and  therefore,  the  places  by  the  Tea  fide  are  prefled  by  the 
44  weight  of  the  whole  incumbent  atmofphere,  as  much  as  they  wou’d 
44  by  a column  of  water  31  feet  2 inches  high-,  thofe  that  rife  ten 
44  fathom  above  the  former,  as  much  as  if  they  fuflain’d  one  of  31  feet, 

44  1 inch  and  thofe  that  lie  500  fathom  higher  than  the  fea,  are 
44  prefled  as  by  a column  of  water  of  26  feet,  11  inches,  6fc.  Hence 
44  it  appears,  that  the  air  which  Hands  above  the  level  of  the  fea,  is 
44  equal  in  weight  to  water  31  feet,  2 inches  high  : but  becaufe  air  is 
44  lighter  upon  places  above  that  level,  and  therefore  prefies  not  all 
44  the  points  of  the  earth  equally  and  being  alfo  of  different  weights 
44  in  different  places,  there  is  no  certain  rule  to  determine  the  exaCt 
44  quantity  of  air,  whereby,  one  withanother,  all  the  parts  of  theworld 
44  are  prefled.  This,  however,  may  be  tolerably  done  in  a conjectural 
Vol.  III.  H 44  way 
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Nat.  Hist.  “ way  ; for  example,  by  fuppofing,  that  if  all  the  parts  of  the  earth 
“ were  equally  prelfed  with  air,  ’twou’d  be  the  fame  as  if  they  fup- 
44  ported  water  to  the  height  of  31  feet  •,  and  *tis  certain  we  cannot 
“ err  half  a foot  in  this  fuppofition.  But  we  have  feen,  that  the  air, 
“ at  the  height  of  500  fathoms  above  the  furface  of  the  fea,  is  equal 
44  in  weight,  to  water  26  feet,  1 1 inches  high  •,  and  confequently,  the 
44  air,  from  the  furface  of  the  fea  to  that  height,  weighs  as  much  as 
“ water  of  4 feet  and  an  inch  high  •,  that  is,  near  a feventh  of  the 
44  whole  height  ; whence  ’tis  plain,  that  the  air  between  the  fea  and  the 
44  fame  height,  is  nearly  a feventh  part  of  the  whole  afmofphere. 

“ ’Tis  known  alfo,  that  the  vapours  collected  in  the  air,  weigh, 
44  when  moft  numerous,  no  more  than  water  of  a foot  and  eight  inches 
“ high  •,  fince  that  additional  height  of  water  will  balance  them  in 
“ pumps:  fo  that  were  all  the  vapours  that  hang  over  a whole 
44  country  to  defcend  in  rain,  they  would  only  make  that  quantity  of 
44  water  ; for  if  more  happens  to  fall,  it’s  owing  to  the  winds  driving 
4 4 the  vapours  thither  from  other  parts.  Hence,  likewife,  it  appears, 
44  that  if  the  whole  atmofphere  was  prefled  againft  the  furface  of  the 
44  earth,  by  a force  applied  to  its  upper  furface,  and  thereby  reduced 
44  to  the  denfity  of  water,  ’twou’d  then  be  no  more  than  31  feet  in 
44  height.  The  atmofphere,  therefore,  in  its  free  ftate,  may  be  con- 
44  fider’d  as  if  it  had  once  been  water,  covering  the  earth,  to  the 
44  height  of  31  feet;  but  afterwards  exceedingly  rarified,  expanded, 
44  and  converted  into  what  we  call  air  ; tho’,  in  fadl,  it  poflefles  a 
44  larger  fpace,  but  has  not  a greater  weight  than  water  of  the  height 
44  of  31  feet.  Now,  ’tis  exceeding  eafy  to  compute,  what  quantity  of 
44  water  wou’d  every  way  furround  the  earth  to  that  height  ; which 
44  gives  the  whole  weight  of  the  air.  For,  fince  a cubic  foot  of  water 
44  weighs  72  pounds,  a prifm  thereof,  (to  ufe  that  for  the  feftor  of  a 
44  fpherej  whofe  bafe  is  a foot  fquare,  and  height  31  feet,  will  weigh 
44  2232  pounds  and  fince  the  furface  of  the  earth  contains- 
44  3711.420000.000000  fquare  feet,  the  product  of  thele  two  fums, 
M which  is  8.283889.440000.000000  pounds,  gives  the  quantity  of 
44  water,  and  confequently  the  quantity  of  air  required.” 

44  To  render  the  weight  of  the  air  fenflble,  I caufed  a very  light, 
44  glafs  bubble,  AB,  to  be  blown  retort- fafli ion,  about  the  bignefs  of 
F,g-  “ a common  ball,  with  the  aperture  B,  capable  only  of  admitting  an 
44  hair  •,  and  finding,  by  a very  tender  balance,  its  weight  to  be  78  f 
44  grains  when  cold  •,  I heated  it,  and  placed  it  again  in  the  fcale  upon 
44  its  end  B,  when  it  fcarce  weigh’d  78  grains  ; then  plunging  its 
44  orifice  into  water,  whilfi:  the  glafs  cool’d,  and  the  contain’d  air 
44  condenfed  ; as  much  water  enter’d  into  it,  as  air  had  been  forced  out 
44  by  the  heat.  Coming  now  to  weigh  the  bubble  again,  I found  it  had 
44  gain’d  72  ~ grains ; whence  I fuppofe  the  air  expell’d  by  the  heat, 
44  was  to  the  water  that  came  in  its  place,  as  i to  72  ±,  or  as  1 to 
44  145  j and  tho’  this  cannot  hence  be  determin’d  with  exa&nefs,  yet 
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“ at  lead,  the  experiment  fhews  the  weight  of  the  air  to  be  fenfible.”  Nat.  Hist. 
M.  Pafchal.  > 

A thin  large  bladder,  wherein  remained  only  a third  of  the  air,  ’twas  To  find  the 
capable  of  containing,  firmly  tied  at  the  neck,  fufpended  thereat,  and  cofififience  °f 
fixed,  by  its  lower  end,  to  a fourteen  pound  weight  that  refted  on  the  £xpe\'.-meKt , 
floor,  but  fo,  that  the  firings  employed  being,  well  ftretched  before- 
hand, would,  if  contracted  even  lefs  than  the  qliarter  of  an  inch,  draw 
up  the  fame  •,  we  placed  fire  at  fome  diftance  therefrom,  by  means 
whereof  the  air  expanded,  fwell’d  the  bladder,  fhortened  the  whole 
firing,  raifed  the  weight,  and  made  it  fwing  like  a pendulum.  We 
attempted  twice  or  thrice  to  repeat  the  experiment  with  a quarter  of  a 
hundred  weight,  and  a large  bladder,  but  did  not  fucceed  ; the  blad- 
der either  foon  leaking  or  burfting  *,  tho’  we  proceeded  fo  far,  in  one 
of  thefe  trials,  as  to  gain  hopes  of  thus  fuftaining  a large  weight. 

In  order  to  find  whether  the  particles  of  the  air  would  fink  into  a Experiment  2. 
liquor  expofed  to  its  natural  prelfure,  we  ftrewed  copper  filings  over 
the  bottom  of  a cylindrical  vial,  and  poured  thereon  an  urinous  fpirit 
to  a confiderable  height  ; covering  the  furface  of  the  liquor  with  oil 
of  almonds,  to  the  thicknefs  of  the  fifth  of  an  inch  *,  when  the  vial 
was  clofe  flopped  up,  and  left  in  a quiet  place  for  feveral  days  : during 
which  the  urinous  fpirit  firft  (lowly  acquired,  and  then  as  (lowly  loft  a 
blue  tinCture.  When  this  colour  was  almoft  gone,  we  unftopped  the  vial, 
and  kept  it  fo  for  a minute,  and  then  clofed  it  again  •,  when  the  upper 
part  of  the  fpirit  began  to  be  tinged  blue,  and  within  an  hour  after, 
tho’  the  velfel  during  that  time  was  flopped,  a flcy-colour  reach’d  to 
the  lower  part  of  the  fluid,  and  which,  at  prefent,  is  wholly  blue  ; 
the  oil  at  the  top  remaining  clear. 

The  beft  informations,  I could  any  ways  gain,  have  inclined  me  to  The  heat  and 
think,  that  the  common  fchool-doCtrine  about  the  limits  and  temper  coldneft  of  the 
of  three  regions  in  the  air,  however  plaufible,  wants  a juft  founda-  atr' 
tion.  A phyfician,  who  lately  came  from  Morocco,  told  me,  that,  not- 
withftanding  the  exceflive  heat  in  the  day-time,  the  nights  and  the  air 
upon  the  mountains,  were  there  exceeding  cold.  Another  gentleman, 
who  made  Tome  ftay  at  Guinea,  afiured  me,  tho’  the  heat  of  the  cli- 
mate be  prodigious,  he  frequently,  about  four  a clock  in  the  morn- 
ing was  ready  to  fhalce  with  cold,  in  his  hammock,  for  an  hour  toge- 
ther. A learned  perfon,  who  lived  at  Jamaica , informed  me,  that, 
lying  in  his  hammock,  three  or  four  feet  from  the  ground,  with  many 
clothes  underneath,  but  few  to  cover  him,  he  felt  it  cold  below,  and 
hot  above.  ’T'is  obvious,  that  the  heat  of  our  air  in  fummer  has  con- 
fiderable effeCts  on  liquors,  and  the  fluids  of  animals  and  vegetables  ; 
but  that  it  fhou’d,  in  the  (hade,  fenfibly  rarify  and  expand  fo  com- 
pact a body  as  glafs,  feems  almoft  incredible  ; yet  this  effect  appears 
probable  from  glafies  well  fitted  with  ground  floppies  of  the  fame 
material,  which  are  eafily  open’d  in  the  colder  feafons  ; but  in  the 
hot  ones,  I have  found  the  ftrength  of  a man  infufftcient  for  that  pur- 
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Nat.  Hist,  pofe  * fo  that  I have  been  frequently  obliged  to  plunge  the  necks  of 
fuch  vials  in  cold  water,  that  the  glafs  might  fhrink,  and  allow  the 
{topples  to  be  disjoin’d. 

The  effects  of  the  fummer’s  heat,  tho’  ufually  attributed  to  the  bare 
warmth  of  the  air,  and  the  agitations  thereby  produced  in  our  bodies, 
may,  peihaps,  fometimes  proceed  from  the  effluvia  it  excites  in  un- 
regarded fubfiances.  To  iliult rate  and  confirm  this  afierrion,  I might 
alledge  the  placing  of  a large  piece  of  fine  amber,  on  a fummer’s  day, 
when  the  fun  was  a confiderable  height  above  the  horizon,  in  the  (haded 
part  of  a window,  and  there  permitting  it  to  remain  for  fome  time, 
I could  find  no  figns  of  an  attractive  power  therein  ; but  upon  re- 
moving it  to  a part  of  the  fame  window  whereto  the  lun’s  rays  had 
free  accefs,  it  prefently  emitted  effluvia,  and  readily  attracted  thofe 
lighter  bodies  it  would  not  ftir  before  : but  this  faculty  it  foon  loft,  by 
placing  it  again  in  the  (haded  part  of  the  window. 

Tire  governor  of  Hudfon’s  Bay  inform’d  me,  that  when  the  Tailors 
come  within  a certain  diftance  of  floating  iflands  of  ice,  and  the  wind 
blows  therefrom  towards  the  fhip,  they  know,  by  the  greater  degree 
of  cold  they  feel,  that  fuch  ice  lies  to  the  windward  of  them  ; and 
fomecimes  before  ’ tis  vifible,  or  whilft  * tis  diftant  about  fifteen  miles 
from  the  fhip.  The  wind,  he  obferved,  at  fuch  times,  ufually  brings 
a fog  along  with  it  •,  which,  he  fuppofed,  comes  from  the  ice.  The 
fame  gentleman  faid,  that  where  he  winter’d  in  Hudfon's  Bay , the  rivers 
began  to  freeze  about  the  beginning  of  November , and  were  feldom 
free  from  ice  till  towards  the  latter  end  of  May  ; tho’  Charleton  IJland , 
lying  at  the  bottom  of  the  bay,  has  nearly  the  fame  latitude  with 
London.  It  feems  they  are  here  obliged  in  the  winter  feafon,  to  dig 
fix  feet  deep  in  ice,  to  come  at  the  unfrozen  water  of  the  rivers. 
Brandy  frequently  freezes  in  this  country  ; when  a fourth  of  it  is  turn’d 
to  ice,  whilft  the  unfrozen  part  remains  exceeding  ftrong  and  fiery. 
The  ice,  which  here  floats  on  the  Tea,  is  frefh,  and  ferves,  when 
thawed,  for  common  water.  Laftly,  my  relator  added,  that  they  of- 
ten find  large  quantities  of  the  liquor  in  cavities  of  the  floating  mafies, 
made  by  the  action  of  the  fun  thereon.  A learned  traveller  often  ob- 
ferved, during  his  abode  upon  the  Pyrenean  mountains,  that  the  air  at 
the  top  thereof  was  very  hot,  tho’  within  a few  hours  after  they 
would  be  covered  with  fnow  •,  and  that  too  in  the  fummer  feafon.  A 
phyfician  declared  to  me,  that  the  winds  he  felt  at  Morocco  almoft 
ftifled  him,  and  feemed  like  fteams  coming  from  the  mouth  of  an  oven. 
The  Ruffian  emperor’s  phyfician  declared  to  me,  that  at  Archangel,  a 
northerly  wind,  coming  from  the  fea,  in  the  winter  feafon,  produces 
a thaw  i but  that  a north-eaft  wind  increafes  the  froft  ; and  on  the 
contrary,  that  a foutherly  wind,  which  blows  over,  perhaps,  a thou- 
fand  miles  of  frozen  land,  rather  augments,  than  diminifhes  the  fame. 

An  inquifitive  perfon,  who  had  alfo  vifited  the  Pyreneans , declared, 
that  both  he  and  his  company  had  fometimes  obferved,  from  the 
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higher  parts  thereof,  thick  clouds  furrounding  the  hill,  at  a confide-  Na 
rable^diftance  below  them  ; which  produced  ftorms  of  rain,  on  the  LA 
loy|er  ground,  whilft  they  enjoy’d  fair  weather  above  ; but  when  it 
thunder’d,  they  faw  the  lightning  ifiue  out  of  thofe  clouds,  and  fhoot 
upwards,  as  we  generally  obferve  it  to  do  downwards. 

Dr.  Stubbs  informed  me,  that  he  ufually  found  at  Jamaica , the  water 
in  a bolt-head,  two  feet  and  a half  long,  rofe  in  the  neck,  about  the 
fame  time  of  the  day,  that  is  between  feven  and  eight  a dock  in  the 
morning  i inch  ; the  heat  at  that  time,  by  reafon  of  the  winds,  be- 
ing very  fupportable  •,  that  when  the  fun  had  pafled  the  meridian, 
the  water  gradually  fubfided  till  the  fame  time  next  morning  •,  and 
that  tho’  the  glufs  flood  naked  and  unftopped  in  a fouth  window, 
whereto  the  frefh  winds  bad  a free  accefs,  the  water  therein  did  not 
fenfibly  decreafe  in  eight  or  ten  months  time.  A careful  obferver,  who 
frequented  Sumatra , told  me,  he  had  never  found  ice  or  fnow,  but  great 
quantities  of  hail,  in  that  torrid  climate.  The  ifland  Ceylon  lies  near 
the  middle  of  the  torrid  Zone  •,  yet  one  who  pafled  many  years  upon 
it,  allured  me,  that  on  hills  there,  where  the  height  might  be  gain’d 
in  half  an  hour,  the  temper  of  the  air,  as  to  heat  and  cold,  is  fo  un- 
equal, that  tho’  it  were  vehemently  hot  at  the  bottom,  he  found  the 
cold  gradually  increafe  as  he  afcended,  till  it  became  excdTj-ve  at  the 
top.  In  the  inland  part  of  the  fame  ifland,  captain  Knox  inform’d  me, 
that  during  the  eighteen  years  he  lpent  there,  he  never  obferved  any 
ice  or  fnow,  only  a final!  kind  of  meteor,  betwixt  dew  and  hoar-froft, 
which  fometimes  in  the  winter  mornings,  appeared  very  oddly  ; but 
foon  vanifhed.  Hail,  he  never  faw  there  but  once,  and  then  the  in- 
habitants were  furprized  at  the  novelty.  It  was  large,  as  a black  cherry, 
not  very  round,  and  feem’d  to  have  its  corners  melted  ; upon  biting, 
he  found  it  hard  and  cold,  like  European  hail,  but  it  melted  upon  the 
ground  in  an  inftant. 

“ The  winter  in  Suaquena  would  be  thought  exceeding  hot,  but  in 
“ fummer,  the  body  is  then  excoriated  ; hard  Indian  wax  is  melted, 

“ tho’  locked  up  in  cabinets,  and  the  fhoes  of  the  feet  are  fear’d  by 
“ heat,  as  it  were,  with  a red  ho.t  iron.  The  higher  you  afcend  up  the 
c<  mountains  of  ^Ethiopia , from  the  red-fea,  the  more  temperate  is 
“ the  air  ; fo  that,  at  length,  the  fummer  heats  are  as  mild  here  as  in 
“ Portugal.  Nay,  there  are  fome  mountainous  places  in  this  country, 

6t  wherein  the  cold  is  more  violent  than  the  heat  •,  tho’  there  falls  no 
“ fnow  in  theie  parts,  only  a fmall  kind  of  hail,  fometimes,  which 
“ refembles  it.”  Ludol,  Hijl.  JEthiop. 

The  Englijh  conful  at  Tripoli , in  Barbary , inform’d  me,  that  where 
the  wind,  in  the  fummer,  blows  over  the  great  fandy  defarts  there, 
both  that  and  the  fand  that  is  brought  along  with  it,  are  felt  as  hot  as 
the  fleams  from  an  heated  oven. 

A gentleman,  employed  in  the  French  colony,  on  the  coaft  of  Afric, 
told  me,  that  near  the  ifland  of  St.  Louis , when,  at  a certain  feafon 
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Nat.  Hist.  0f  the  year,  the  hot  winds  blow  from  the  continent,  the  fand  on  the 
fhore  is  fo  fcorching  hot,  as  thro’  their  ffioes  to  burn  the  feet  of  thofe 
who  flowly  walk  thereon  ; at  which  times  the  air  feem’d  to  him  hot 
and  heavy,  as  if  it  came  from  an  oven  : and  when  the  wind,  he  faia, 
blew  thither  from  a certain  wood,  wherein  many  elephants  and  other 
wild  beafts  lay  dead  ; the  air,  by  effluvia  of  their  carcafes,  became  in- 
tolerably fetid. 

“ On  the  top  of  mount  Ida  ftands  a little  chapel,  made  up  of 
“ loofe  ftones,  which,  notwithftanding  the  great  height  of  the  place, 
“ are,  fome  of  them,  now  and  then  blown  down  by  high  winds. 
“ The  air  in  the  hotteft  part  of  fummer  is  here  exceeding  cold,  tho* 
“ not  a breath  of  wind  be  ftirring  •,  the  hills  are  therefore  uninhabited 
“ both  winter  and  fummer  ; for  the  fhepherds  lie  in  the  vales  by 
“ night,  where  the  fummers  are  violent  hot,  whilft  the  top  of  the 
“ mountain  is  cover’d  with  fnow.”  Bellvnius. 

“ In  my  afcent  to  the  top  of  mount  Venus , the  air  proved  very 
“ clear  during  the  whole  day  ; but  when  I was  got  up,  I faw  clouds 
“ under  me  about  the  middle  of  the  mountain,  which  intercepted  my 

view  of  the  valleys.  Coming  down  in  the  evening,  I found  much 
“ rain  had  that  day  fallen  below  ; tho’  nothing  like  it  had  happen’d 
“ above.  ’Twas  in  fummer  I went  up,  yet  perceived  no  great  difference 
“ in  the  air  all  the  time,  as  to  heat  and  cold.  Bartholin  relates  the 
“ fame  of  the  Alps.”  Zahar  til.  de  region,  aeris. 

A phyfician  told  me,  he  faw  mount  Atlas  from  Morocco , cover’d  with 
fnow  in  the  heat  of  fummer.  And  the  like  hath  been  feverally  affirm’d 
to  me,  by  travellers,  of  the  Alps , where  the  wind  has  been  found  ex- 
ceeding fharp  ; of  the  pike  of  Teneriff , of  mountains  in  Barbary,  in  the 
ifland  Ceylon,  and  of  Congo  •,  tho’  fnow  be  a flranger  to  the  valleys 
hereto  adjoining. 

An  Expert-  About  midfummer  1688,  I placed  a thermometer  in  a cave,  where  the 
fpirit  flood  half  a fmall  divifion  above  temperate  ; whilft  another  in  a 
common  room  was  rifen  to  hot  : in  the  chriftmas  following,  the  fame 
glaffes  being  fet  in  their  refpedlive  places,  that  in  the  cave  flood  as 
before,  but  that  in  the  room,  at  froft.  The  cave  was  cut  ftrait  into 
the  bottom  of  a clift,  fronting  the  fea,  to  the  depth  of  130  feet, 
with  80  feet  of  earth  above  it. 

I am  inform’d  by  two  gentlemen  of  the  province  of  new  Hampjhire 
in  New- England,  that  both  the  coldeft  wind  of  that  country  in  the 
winter,  and  the  hotteft  in  the  fummer,  is  the  north-weft  ; which  they 
afcribed  to  the  large  tradl  of  continent,  and  the  large  woods  that  lie 
to  that  point  of  the  compafs  ; for  thefe  woods,  they  faid,  are  laden 
with  fnow  in  the  winter  •,  and  in  fummer,  the  clofe  air  of  the  valleys, 
and  the  thick  exhalations  wherewith  it  is  loaded,  conceive  an  intenfe 
heat,  and  often  breathe  in  a fudden  guft  like  the  fuffocating  fleam  of 
a furnace. 
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et  On  one  fide  of  the  mountains  of  Bavaria  *tis  winter,  and  on  the 
“ other  fummer,  at  the  fame  time  ; fo  that  while  this  fide  is  parch’d 
“ with  heat,  that  lies  buried  in  fnow.”  Balhin.  Hift.  Bohem. 

A gentleman,  whe  had  frequently  defcended  into  the  gold  mines 
at  Cremmitz  in  Hungary , told  me,  that  in  his  afcent  out  of  one, 
which  was  an  hundred  feet  deep,  he  obferved  the  air  about  the 
middle  to  grow  fenfibly  warm,  and  fo  to  continue  while  he  was  drawn 
many  feet  higher  *,  when  at  length  it  became  cold  again.  This  heat 
he  fufpedted  might  proceed  from  fome  mineral  region  thro’  which  he 
paffed  ; for  he  there  found  himfelf  furrounded  by  a vein  of  native 
vitriol  of  different  colours,  and  foft  in  the  pit,  tho’  it  foon  harden’d 
in  the  open  air. 

An  experienced  perfon,  who  had  fometimes  eroded  the  line,  acquaint- 
ed me,  that  the  method  of  cooling  liquors  on  board  their  fhip,  fo  as  to 
make  them  potable  in  fultry  climates,,  was  to  wrap  up  the  bottle  where- 
in it  was  contain’d,  in  a coarfe  linen  cloth  dipp’d  in  fea-  water,  and 
thus  expofed  it  in  a proper  place,  to  the  wind  j which  wou’d  foon 
reduce  it  to  the  ftate  defired  : but  if  the  bottle,  faid  he,  be  taken 
away  too  foon,  as  it  fometimes  happen’d  with  us,  we  found,  fo  much 
of  the  liquor  as  lay  near  the  fides  thereof  grown  cool,  while  the  more 
central  parts  continued  hot. 

The  Czar’s  chief  phyfician  inform’d  me,  that  in  the  year  1664,  many 
large  trafls  of  dry  land  were  fet  on  fire,  and  miferably  wafted,  by  the 
heat  of  the  fun.  The  like,  in  particular  he  faid,  happen’d  the  laft 
year  at  Bearhaven  in  Norway , where  feveral  wood-houfes  were  alfo  con- 
fumed..  This  was  confirm’d  to  him  by  the  governor  of  the  place  ; 
and  he  himfelf  faw  the  country  cover’d  with  new  grafs,  in  the  room 
of  what  was  thus  deftroy’d.  A learned  traveller  declared  to  me,  that 
the  inhabitants  of  Mozambique , judged  the  hotteft  part  of  the  known 
world,  had  fhewn  him  feveral  houfes  which  were  there  fired  by  the  foie 
force  of  the  fun.  Their  houfes,  indeed,  are  built  with  ftone,  wherein 
is  mixed  fomething  like  to  Sulphur  vivum  ; but  I my  felf,  fays  he,  have 
often  feen  the  hollows  of  the  ftones  fo  heated  by  the  fun,  that  mufket 
bullets  expofed  to  its  diretft  rays  therein,  were  by  that  means  alone 
foon  melted.  He  added,  that  great  part  of  the  heat  of  Mozambique , 
is  owing  to  the  foil,  which  is  exceeding  bare,  and  confifts  of  white 
fand,  neither  lhaded  with  trees,  nor  cover’d  with  grafs.  Another  tra- 
veller, who  had  been  here,  aftiired  me,  the  heat  of  the  ground  was  fo 
violent,  that  he  was  obliged  to  keep  in  conftant  motion,  to  avoid 
burning  the  foies  of  his  feet. 

“ Bridges  of  fnow  have  been  obferved  upon  the  Pyreneans , to  reach 
“ from  one  rock  to  another,  and  to  give  paffage  to  the  torrents  under- 
neath them.  My  friend  faw  one,  which  thus  ferves  for  two  ftreams  *, 
“ ^ was  29  furlongs  in  length,  and  as  much  in  breadth  at  the  top. 
“ Thefe  bridges  feem  ftrong  enough  to  allow  a paffage  for  cannon. 
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44  The  cold  was  fo  exceflive  in  the  year  753,  that  it  froze  the  Euxine 
44  fea  an  hundred  miles  in  length,  as  well  as  the  neighbouring  ocean, 
44  to  the  depth  of  30  cubits  ; this  happen’d  too  at  the  beginning  of 
“ autumn.”  Journal  de  Savans. 

In  Guinea , as  I am  inform’d  by  one  who  lived  there,  they  kept 
their  water  cool,  by  burying  it  over-night  in  long  earthen  jars,  a little 
below  the  furface  of  the  earth.  By  this  means  it  becomes  potable, 
with  fome  tolerable  coolnefs,  from  early  in  the  morning,  till  about  ten 
a clock,  when  it  grows  naufeoufly  hot.  But  in  the  fields,  they  do  this 
as  well  by  letting  their  water  hang  all  night  in  calibafhes  upon  the  trees  ; 
efpecially  where  the  wind  comes  at  them. 

44  We  made  three  degrees  of  cold,  viz.  within  doors,  in  the  woods, 
44  and  in  the  open  air  upon  the  ice.  The  latter  was  fometimes  into- 
“ lerable  ; no  cloaths  were  proof  againfl  it  ; no  motion  could  refill:  it  : 
44  ’twou’d  freeze  the  hair  on  our  eye-lids,  and  thereby  deprive  us  of 
“ fight  ; and  wou’d,  I am  perfuaded,  have  fli  fled  a man  in  a very  few 
“ hours  time.  Our  faces,  or  other  naked  part,  would  be  daily  frozen 
“ in  the  woods  ; tho’  here  the  cold  was  lefs  mortifying  than  on  the 
44  ice.  Two  thirds  of  our  houfes  were  cover’d,  on  the  outfide  with 
44  fnow,  and  the  infide  hung  with  ificles.  Our  bed-cloaths  would  be 
44  cover’d  with  an  hoar-frofl,  tho’  they  flood  near  the  fire.  The  cook’s 
44  tubs,  which  were  within  a yard  of  the  fire,  and  all  day  long  fup- 
44  plied  with  melted  fnow,  wou’d  while  he  flept  but  a fingle  watch, 
44  be  flrongly  frozen  to  the  very  bottoms  ; he  was  therefore  obliged 
44  to  water  his  meat  in  a brafs  kettle,  placed  clofe  by  the  fire,  where 
44  I have  often  found  the  fide  of  the  veffel  oppofite  thereto  very  warm, 
44  whilfl  the  other  was  frozen  an  inch  deep.  The  furgeon’s  fyrups,  &V. 
44  notwithflanding  his  utmoft  care  to  preferve  them,  were  all  frozen  ; 
44  and  our  vinegar,  oil  and  fack,  that  flood  in  the  houfe,  fhared  the 
44  fame  fate.  Both  the  fea  and  ground  continued  froze  till  June.” 
Captain  James . 

A gentleman,  who  afcended  the  highefl  of  the  Pyreneans , call’d 
Pic  de  Midi , about  the  beginning  of  September , when  the  north  fide 
thereof  was  cover’d  with  fnow,  told  me,  that  both  he  and  his  com- 
panions found  the  air  very  temperate  on  that  part  of  the  top  where  the 
fun  did  not  come  ; but  where  that  had  free  accefs,  ’twas  exceeding 
hot,  and  became  offenfive  thro’  a tent  of  oil’d-cloth,  which  they  pitch’d 
there.  Sometimes,  alfo,  they  felt  a cool  wind  on  the  top,  but  a much 
colder  at  the  bottom.  This  hill  may  be  feen  from  Montaub an,  that  is, 
27  leagues. 

A phyfician  allured  me,  that  at  Morocco  he  found  fome  rofin  of  jalap, 
which  he  carried  thither  from  England , melted  by  the  heat  of  the  air  ; 
and  that  it  continued  impulverable  whilfl  he  remain’d  in  that  country  *, 
but  that  upon  returning  to  Tangier,  it  became  pulverable  again. 

From  th Relatione  della  Provincia  diMalavar.  44  Summer  and  Win- 
“ ter  feem  to  meet  in  cape  Comorino.  Towards  night,  at  any  diflance 
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««  from  the  cape  either  way,  the  weather  and  feafons  are  found  very  Nat.  Hist, 

different,  and  even  contrary  : fo  that  a perfon  failing  on  this  fide 
“ from  October  to  Aprils  has  fummcr  \ and  cannot  in  all  that  time 
“ double  the  cape,  by  reafon  he  there  meets  the  winter.  This  the 
“ good  father  who  officiates  in  the  churches  of  the  cape  finds  by  ex- 
“ perience  ; and  yet  the  diftance  between  ’em  is  not  above  2 or  3 miles.” 

An  eminent  virtuofo,  who,  atTiroI,  defcended  into  a mine  1800  feet 
deep,  declared  to  me,  that  he  did  not  find  he  paffed  thro’  one  hot 
region  all  the  way  ; that  at  the  bottom  he  breathed  very  freely,  by 
means  of  the  air-ffiafts  ; and  that  the  air  there  was  very  temperate  as  to 
heat  and  cold,  tho’  it  was  now  the  fummer  feafon.  Another  perfon 
well  verfed  in  mines,  acquainted  me,  that  the  deepeft  he  had  been  in, 
was  a tin  one  of  about  400  feet ; which  in  the  fummer  feafon  he  found 
very  cold  at  the  bottom,  and  the  greatefl  part  of  the  way  down,  with- 
out paffing  thro’  any  hot  region  •,  that  the  cold  became  perceptible 
within  two  fathom  of  the  pit’s  mouth  as  he  defcended  *,  and  that  both 
in  this  and  many  other  mines,  he  had  found  a fenfible  coldnefs,  before 
lie  was  got  a yard  below  that  folid  earth,  whereto  the  roots  of  vege- 
tables feldom  reach. 

From  a particular  relation  of  feveral  merchants,  who  together  af- 
cended  the  pike  of  Teneriff,  we  learn,  that  in  their  fecond  day’s  jour- 
ney, when  they  were  afjcended  about  a mile,  they  found  it  exceffive 
hot  ; till  they  arrived  at  the  foot  of  the  pike,  where  it  was  wonder- 
fully cold,  tho’  in  the  month  of  yluguft  ; especially  after  fun-fet,  when 
it  began  to  blow  violently.  In  their  paflage  from  hence  to  the  top 
they  found  no  confiderable  alteration  in  the  air,  and  very  little  wind  ; 
but  being  arrived  there,  the  wind  was  very  impetuous.  Mr.  Sydenham 
told  me,  that  afcending  the  pike  of  Teneriff  on  the  fouth-fide,  he  found 
no  fnow,  tho’  on  the  north  fide  there  was  much  •,  that  on  the  upper 
part  he  felt  no  wind  ; and  that  ic  was  violently  cold  at  the  top. 

To  what  depth  will  the  ground  and  water  freeze  in  hard  winters  ? Queries  for 

Is  the  ice  of  Mufcovy  confiderably  harder  than  that  of  England  ? Ruifia. 

Will  water  fpirted  into  the  air,  freeze  before  it  falls  to  the  ground  ? 

Will  brandy,  fack,  &c.  freeze  in  Rujfia  ? Or  are  the  inftruments  made 
of  iron  and  fteel,  much  more  brittle  there  than  here  ? 

How  Hands  it  as  to  the  cracking  of  the  timber  in  wooden  houfes  ? 

And  what  are  the  caufes  thereof  ? 

Flow  may  flefh,  fiffi,  herbs,  eggs,  &c.  be  preferved  in  hard  weather? 

How  are  thofe  to  be  cured,  who  have  any  part  of  their  body 
frozen  ? * * 

What  are  the  fymptoms  of  being  froze  to  death  ? 

A learned  traveller  allured  me,  that  from  an  elevated  place  on  the  The  air  corfo- 
coaft  of  Genoa , he  had  frequently,  both  morning  and  evening,  difcern’d  der'dwth  be- 
the  ifland  Corfica  \ but  cou’d  never  gain  fight  thereof  when  the  fun  was  gard  t0  Hht- 
near  the  meridian,  let  the  air  be  ever  fo  clear. 
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Nat.  Hist.  King  Charles  II.  did  me  the  honour  to  acquaint  me,  that  he  once,. 

from  the  beach  near  Dover , difcover’d  a new  and  uneven  coaft,  in  the 
edge  of  the  horizon,  on  the  other  fide  the  fea  ; whereat  his  majefty, 
as  well  as  the  duke  of  York,  and  the  courtiers  prefent,  were  furpriz’d 
but  having  gazed  a while  thereon,  it  gradually  difappear’d,  as  if  it 
had  funk  into  the  ocean,  whence  it  feem’d  to  have  fprung.  This  phe- 
nomenon I accounted  for  to  his  majefty,  from  fubterraneous  fteams  in 
the  air,  interpofing  between  the  coaft  of  France  and  Dover , and  cauftng 
an  extraordinary  refradion  in  the  air  -,  by  means  whereof  the  French 
coaft  was  elevated  to  the  eye,  and  fo  continued  while  that  refraction 
lafted  ; but  when  the  vapours  were  either  raifed  to  high,  diftipated  by 
the  fun,  or  difperfed  by  the  winds,  the  refradion  ceafed,  and  the  ob- 
jed  became  invifible.  This  hypothefis  I illuftrated  by  the  familiar  ex- 
periment of  a guinea  and  a bafon  of  water  •,  for  that,  or  any  other 
proper  objedt,  placed  in  the  bottom  of  an  empty  bafon,  and  render’d 
invifible  by  the  interpofition  of  the  edge  of  the  veftel,  between  that  and 
the  eye  •,  if  water  be  poured  into  the  veftel,  the  guinea  will  then  be 
raifed  to  fight,  tho’  the  eye  remain  unmov’d.  The  duke  of  York  was 
alfo  pleafed  to  fay,  that  being  near  the  borders  of  Scotland  one  morn- 
ing, in  dull  weather,  and  feeing  the  fky  very  red,  he  foretold  a rainy 
day  ; but  fome  of  the  Scotch  nobility  hence  obferved  to  his  highnefs, 
that  fuch  a phenomenon  in  that  country  promifed  a fair  one  ; and  the 
event  confirm’d  it.  And  this  obfervation,  as  I am  inform’d  by  a noble- 
man of  Scotland , commonly  holds  true,  under  due  limitation  •,  for  that 
tho’  when  the  rednefs  appears  near  the  ground,,  with  narrow  ftreaks  of 
that  colour  in  an  intenfe  degree,  it  fignifies  bad  weather  ; yet  if  the 
morning  blufh  be  elevated  in  the  fky,  and  the  wind  fit  eafterly,  the 
day  proves,  generally,  fair. 

44  1 made  fome  obfervations  upon  the  rifing  and  fetting  of  the  fun, 
44  by  means  of  very  exad  running  glafles  ; for  our  clock  and  watch 
44  were  both  fo  frozen,  tho’  conftantly  kept  wrapt  up  in  deaths,  and 
44  placed  in  a cheft,  by  the  fire-fide,  that  they  wou’d  not  move.  I 
44  compared  my  obfervations  made  by  thefe  glaftes,  with  the  ftars 
44  coming  to  the  meridian  ; and  thus  found  the  fun  rofe  20  minutes 
44  too  foon,  and  fet  as  much  too  late  ; which  proceeded  from  the  re-  . 
44  fradion  of  the  air. 

44  One  evening  in  March,  the  moon  rofe,  in  a very  long  oval,  along 
44  the  horizon.  The  weather  continued  extreme  to  the  15th  of  Aprils 
44  when  our  fpring  was  frozen  harder  than  it  had  been  before  in  that 
“ year.  When  the  fun  finone  with  the  greateft  purity  of  air  imagin- 
44  able,  we  cou’d  not  gain  fight  of  a fmall  ifiand  four  leagues  diftant 
44  from  us  ; but  when  the  weather  proved  mifty,  ’twas  frequently 
44  vifible,  even  from  the  loweft  ground.  I took  its  height  inftrumen- 
44  tally  from  the  fea- fide,  and  found  it  34  minutes,  when  the  fun  was 
44  elevated  28  degrees.  This  fhews  how  great  a refradion  here  is  ; 
44  l?v  means  whereof  f have  found  the  land  raifed  to  the  fight,  tho’ 
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“ the  fun  had  rifen  perfectly  round.  January  6.  I obferved  the  Iati- 
“ tude  exactly,  when  the  Weather  was  very  clear,  and  found  it  510,  52'. 
“ This  difference  proceeded  from  a great  refraction.  Jan.  21.  T he  flin 
“ rofe  in  an  oval  figure  along  the  horizon.  Others  law  it  befides  my 
“ felf,  and  we  all  agreed  ’twas  twice  as  long  as  broad  *,  but  as  it  gradu- 
“ ally  mounted  higher,  we  found  it  recover  its  roundnefs.  Capt.  James. 

“ In  Poland^  near  Warfaw,  at  the  beginning  of  June  1670,  we  had  very 
“ clear,  but  extremely  cold  weather-,  and  for  two  days  together  obferved 
the  fun  and  two  Parhelia , from  about  ten  to  twelve  a clock  j the  air 
“ being  perfectly  ferene,  and  icy  fpangles  vifible  therein,  like  atoms  in 
“ a fun  beam.  And  as  in  common  frolty  weather,  any  fmooth  metalline 
“ inltruments,  brought  from  the  open  air  into  a warm  room,  will  ex- 
tc  hibit  firft  a dulnefs,  and  then  drops  of  water  ; fo  at  this  time  there 
“ would  immediately  appear  thereon  fomething  refembling  an  hoar- 
“ froft.  Returning  from  IVarfaw  in  the  fame  month,  I faw  in  a clear 
“ horizon,  the  fun  rife  with  a large  pillar  over  it,  coloured  like  the 
tc  rain-bow  ; and  I remember  M.  Hevelius  told  me,  he  once  obferved 
“ it  to  fet  in  the  fame  manner.  ” * 

A chymift,  who  paired  the  Alps  with  a gentleman  of  my  acquaint- 
ance, informed  me,  that  being  there  at  the  top  of  a forked  mountain, 
they  obferved  the  valley  between  it  almoft  cover’d  with  a thick  thunder 
cloud,  whilft  the  w-eather  on  both  the  tops  continued  fair  and  in  that 
cloud  the  lightning,  which  feem’d  to  lie  deep,  and  fhone  quite  thro’  it, 
like  a lhining  fifh  moving  fwiftly  backwards  and  forwards  in  muddy 
water.  I my  felf,  indeed,  remember,  that  palfing  the  AlpSi  at  a lower 
part  than  that  juft  mention’d,  tho’  the  weather  was  fair,  and  the  fky 
at  the  top  of  our  mountain  clear,  yet  we  faw  dark  clouds  fir  below  us, 
thro’  part  whereof  we  afterwards  defeended  when  they  feem’d  to  differ 
little  from  a thick  fog  and  after  we  had  palfed  them,  we  found  the 
weather  fair  at  the  bottom. 

A curious  nobleman,  who  had  long  refided  at  Naples , allured  me, 
that  after  many  fruitlefs  attempts  to  fee  the  famous  apparitions  in  the 
Sicilian  freight,  he  at  length,  early  in  the  morning,  thought  he  perceived 
two  fteeples  in  a neighbouring  town,  where  he  knew  there  was  but 
one.  And  taking  the  opportunity  of  the  next  fair  morning  to  renew 
his  proipeCt  $ he  was  far  prized  to  find  a new  town  beyond  that, 
where  he  before  had  feen  two  fteeples,  immenlly  greater  than  the 
known  one-,  and  furnifh’d  with  walls,  towers,  churches,  iSc.  This  was 
all'o  beheld,  with  furprize,  by  a phyfician  who  was  with  him.  The 
colours,  however,  were  he  laid,  npthing  near  fo  lively  as  the  figures  ; 
being  chiefly  dim,  and  intermix’d  with  red.  Nor  did  the  IpeClacle 

* Mr  lowthorp  firft  contrived  an  apparatus  Mr.  Hauksbee  afterwards,  by  the  direction 
lenflbly  to  dem'onllrate  the  refraftion  of  the  of  Dr.  Halley , made  an  inflrument  to  deter- 
air  ; which  till  then  had  only  been  perceiv’d  mine  this  matter  with  more  certainty.  See 
by  the  nice  divifions  of  altronomical  inllru-  Hauksb.  Experim.  p.  225 — 230. 
ments.  See  Philof  Pranf.  N°.  257.  And 
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Hist,  continue  long  *,  for  when  the  fun’s  rays  became  more  direct  and  ftrong, 
they  foon  confounded  this  airy  phantom,  or  mock-city. 

“ Moift  vapours  are  not  the  only  caufe  or  fign  of  the  air’s  opacity  ; 
44  for  that  dry  blighting  eaft-wind,  call’d  by  the  hufbandmen  a red 
“ wind,  renders  it  at  a diftance  thick  and  bluifh..  This  is  the  wind 
44  which  for  the  two  laft  years  has  proved  fo  pernicious  to  all  forts  of 
44  trees,  as  not  only  to  blaft  the  fruit,  but  the  very  leaves  thereof  in 
44  the  tender.  ” That  the  air  is  fometimes  clear  and  tranfparent,  and 
at  others  darken’d  and  clogg’d  by  terreftrial  (teams,  need  not  be  faid  ; 
but  there  are  other  phenomena  of  that  fluid,  depending  upon  its  den- 
fity,  tranfparency,  &c.  which  pafs  unobferved  by  the  vulgar,  and  re- 
quire (kill  in  the  doCtrine  of  refraction  to  underftand  j on  which, 
therefore,  I (hall  not  now  infill.  There  are  alfo  others  no  Iefs  worthy 
of  our  notice.  By  comparing  the  different  accounts  of  eminent  au- 
thors, as  to  the  number  of  the  fixt  (tars,  with  fome  obfervations  of  my 
own  i I was  induced  to  fufpeCt  the  feveral  conflitutions  of  the  air 
might  occafion  fome  variations  herein.  And,  upon  enquiry,  I learnt 
that  celeftial  obfervations  are  molt  fuccefsfully  made,  where  the  air 
is  pureft ; but  particularly,  1 fufpected,  that  intenfe  cold,  by  preci- 
pitating the  vapours  of  the  air,  wou’d  render  it  fit  for  this  purpofe.- 
To  confirm  this  conjecture,  an  ingenious  phyfician  told  me,  that  tra- 
velling one  night  in  Ruffia , whilft  the  weather  was  exceflive  cold,  both 
he  and  his  fellow-travellers  (topp’d,  to  contemplate  the  unufual  bright- 
nefs,  and  immenfe  number  of  the  (tars,  beyond  what  they  had  ever  till 
then  beheld. 

44  Charlton  IJland , January  30  and  31.  In  the  beginning  of  the  night,. 
44  there  appear’d  more  (tars  by  two  thirds  than  ever  I faw  before.. 
44  The  cloud  in  cancer  was  full  of  fmall  (tars  •,  and  a great  many  ap- 
44  pear’d  among  the  Pleiades.  About  ten  a clock  the  moon  rofe,  when 
44  a quarter  of  them  became  invifible.  The  wind,  for  the  greateft. 
44  part  of  this  month,  has  (tood  northerly,  and.  blown  very  cold.  ” 
Captain  James. 

The  Ruffian  emperor’s  phyfician  affured  me,  that  one  night,  when 
’twas  prodigioufly  cold  and  clear,  he  obferved  more  (tars  than  ever  he. 
had  feen  in  England , or  the  neighbouring  parts  of  Europe  •,  particularly, 
feveral  about  the  Pleiades , and  abundance  of  new  ones  in  other  parts 
of  the  (ley  j and  that  they  appear’d  by  far  more  bright  and  beautiful, 
than  ufual.  Thofe  who  travell’d  with  him,  he  faid,  alfo  made  the 
fame  obfervation. 

44  On  the  29th  of  November , paff  1 1 at  night,  I faw  a light  in  the 
44  north-eaft,  along  the  horizon,  like  the  day  break  •,  when  looking  due. 
44  north,  I beheld  feveral  (treaks  of  light,  refembling  the  tail  of  a 
44  blazing  (lar,  that  all  pointed  north  and  fouth  ; one  whereof  was 
“longer  than  what  we  faw  the  laft  year,  for  it  reach’d  from  the 
44  horizon  to  the  zenith  •,  palling  between  Charles'?,  wain,  and  the  north, 
44  ftar.  The  fmall  ones  fometimes  difappear’d,  and  others  of  the 
2 44  (ame 
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«<  fame  magnitude  appeared  in  their  places,  but  all  near  the  great  one  \ Nat.  Hist. 
“ two  of  them  feemed  to  come  from  the  two  guards  in  Charles’s 
“ wain,  and  when  thefe  vanifhed,  others  arofe  more  to  the  fouth. 

« This  light  extended  from  W.  N.  W.  to  E.  N.  E.  About  the 
“ time  of  the  laft  new  moon  fuch  another  phenomenon  was  feen  by 
“ the  Lord  Belcarus , as  he  came,  by  night,  from  St.  Andrews , by  the 
“ failors  of  the  yacht  at  Leith,  and  by  fome  perfons  in  this  town.  And 
“ tho’  the  fky  was  not  then  clear,  yet  it  gave  a light  fufficient  to 
“ read  by.  It  began,  they  told  me,  about  feven,  and  continued  till 
“ nine.  Thefe  phenomena  are  furprizing  to  us  who  are  ftrangers  here, 

but  the  natives  fay,  they  frequently  happen.”  * This  account  came 
from  his  royal  highnefs  the  duke  of  Ynrk , then  high  commiftioner  in 
Scotland. 

The  generality  of  men  are  fo  accuftomed  to  judge  of  things  by  their  The  effeOs  of 
fenfesr  that  becaufe  the  air  is  invifible,  they  afcribe,  but  little  to  it,  and  the  air  on  fe *- 
think  it  but  one  remove  from  nothing.  And  this  fluid  is  even  by  the  ‘vetulbodiu* 
fchool-men,  confider’d  only  as  a receptacle  of  vi  Able  bodies,  without  ex- 
erting any  aCtion  upon  them,  unlefs  by  its  manifeft  qualities,  heat  and 
moifturej  tho’  for  my  part;,  I allow  it  other  faculties,  and  among 
them,  fuch  as  are  generative,  maturative,  and  corruptive  ; and  that 
too  in  refpedt  not  only  of  animals  and  bodies  of  a light  texture,  but- 
even  of  falts  and  minerals.  An  intelligent  perfon,  who  had  often  fail- 
ed from  Europe  to  the  Eafi- Indies , told  me,  they  included  their  thick 
Chejhire  cheefes  in  proper  leaden  boxes,  and  by  that  means  preferv’d' 
them  found,  during  the  whole  voyage ; but  that  when  fuch  a method, 
was  not  made  ufe  of,  upon  cutting  one  near  the  equinoctial,  the 
greateft  part  of  it  would  be  very  dry,  brittle,  and  feem  fpoiled,  while, 
the  central  parts  remain’d  fat  and  foft;  as  if  the  moifture  of  the  whole 
cheefe  had  retir’d  thither  : for  if  the  fame  thing  were  done  when- 
they  were  come  from  the  torrid  into  the  temperate  zone,  the  exter- 
nal portion  would  be  good,  and  the  cheefe.  return  to  an  uniform  con- 
fidence. 

“ Query Are  not  the  moift  particles,  which  float  in  the  air,  the 
w caufe  of  all  corruption  in  bodies  ; flnce,  according  to  Acojia , every  ,- 
ci  thing  in  Peru , ( and  the  fame  is  obferved  of  Egypt ) where  it  feldonv 
“ rains,  continues  long  uncorrupted?  or  is  this  refiflance  of. putrefaction. 

“ rather  owing  to  the  nitrous  fait  wherewith,  the  air  of  thofe  countries. 

“ abounds?  ” 

A man  of  learning,  who  had  often  cro fled  the  line,  in  Portuguese  (hips, . 
told  me,  that  upon  their  near  approach  thereto  y he  obferved  a great.. 


* The  like  phenomena  have  of  late  been 
frequently  obferved  in  feveral  other  parts  of 
Euiafe  ; and  particular  accounts,  are  given 
of  them  in  the  Phtlafophical  Iranfadions  and 
the  French  Memoirs.  Mr.  Whijian  alfo  pub- 
Ufhed  a fmall  t.eati'c  upon  that  remarkable 


Aurora  Borealis,  which  appeared  March 
6.  i 71  5-6.  But  the  phyfical  caufe  of  theie 
lights  has  - hitherto  been  only-  gueffed  at. 
See  Philo/oph.  TranfaAy  N° ' 34  o,  347,  . 
376,  Cjfr, 

change?..: 
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change  in  the  confidence  of  their  bifket,  and  that  mod  of  their  provifion, 
and  even  their  falt-ffidi,  wasfo  damaged  thereby,  as  to  be  fcarce  edible. 
He  added,  that  their  pilot,  who  had  been  above  twenty  feveral  times 
in  the  Indies , adlired  him,  their  frefh  water  was  never  thick  or  fetid 
under  the  equinoctial  ; but  always  as  if  newly  put  into  the  cask. 

Dr.  Stubbs  affured  me,  that  the  filks  brought  to  Jamaica,  will,  if 
there  expofed  to  the  air,  rot  even  whilft  they  preferve  t-heir  colour  ; 
but  if  kept  therefrom,  both  hold  their  drength  and  die. 

Upon  opening  a fmall  glafs  receiver,  wherein  half  a lemmon  and  a 
mercurial  gage  had  been  included  lor  above  three  years,  we  found  the 
fruit  had  preferved  both  its  form  and  colour  ; the  upper  part  of  the 
pulp  was,  indeed,  deprefled,  and  deemed  to  be  dried,  but  the  juice 
there  wanting,  appeared  upon  the  glafs-plate,  whereto  the  receiver  was 
ground  and  fitted  •,  which  being  fepafated,  a large  quantity  of  exter- 
r.al'air  rufh’d  impetuoudy  into  the  receiver.  Neither  the  lemmon,  nor 
its  lod  juice,  had  acquired  any  ill  dent,  or  the  lead  figns  of  putre- 
faction or  mould inefs  *,  whence  I conjeClure,  as  mould  appears  thro* 
a microfcope,  to  be  a vegetable,  it  requires  the  afiidance  of  the  air  to 
its  production.  The  juice  was  clear  and  without  feces,  in  colour  be- 
tween brown  and  reddifh  ^ its  tafte  was  acid,  and  it  turned  the  fyrup  of 
violets  purblifh,  and  immediately  corroded  fmall  pieces  of  coral  with- 
out the  adldance  of  heat. 

A fcholar  told  me,  that  as  he  feveral  times  failed  near  the  line, 
he  found  fome  lozenges,  which  he  ufually  carried  in  his  pocket,  quite 
didolved  ; tho’  they  never  lod  their  confidence  in  any  other  part, 
nor  continued  fluid  when  he  was  got  a few  degrees  beyond  the 
equator. 

A gentleman  of  Sweden , who  dealt  in  the  metals  of  that  country,  in- 
form’d me,  ’twasthe  practice,  in  the  principal  copper  mines  they  had, 
to  make  ufe  not  of  iron  chains,  as  in  other  mines,  to  draw  up  their 
oar  with,  but  to  faden  their  bafkets  to  ropes,  prepared  of  ox-hides  ; 
becaufe  the  links  of  iron,  they  found,  were  very  fubjeCl  to  break,  when 
loaded  in  hard  winter  weather.  The  mader  of  a glafs-houfe  informed 
me,  that  well  neal’d  glafs-metal  would,  fometimes,  break  of  it  felf, 
with  violence,  long  after  ’twas  made  ; and  that,  in  particular,  having, 
once  fet  by  a large  parcel  of  glafles,  for  half  a year,  he  found,  at  the 
end  of  thattime,  afourth  part  of  them  fpontaneoufly  broken  *,  the  cracks 
generally  proceeding  from  fome  of  the  fait  not  diffidently  comminuted, 
which  appeared  like  fmall  dones  therein.  And  a learned  gentleman, 
the  owner  of  an  iron  mine,  informed  me,  that  at  his  houfe  in  Suffolk , 
which  dands  within  fix  miles  of  the  fea,  and  has  been  built  but  80 
years,  the  iron  bars  of  the  windows,  looking  fouthward  to  the  falt- 
water,  are  fo  fwclled,  rotten,  and  brittle,  as  to  be  eafily  pulverable. 
He  farther  faid,  that  feveral  iron  bars  of  his,  lying  near  the  fea-fhore, 
were  accidentally  drench’d,  for  fome  hours,  in  the  fait- water  ^whence 
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they  eaf;ly  yielded  thick  flakes  of  ruft  when  they  came  to  be  ham-  Nat.  Hist, 
mered. 

An  experienc’d  mafon  told  me,  that  Salisbury  cathedral  is  built  of 
Pur  beck  (tone,  which  gradually  becomes  fofter,  and  moulders  away  in 
the  air  •,  that  the  fame  is  obferved  of  fome  Blechington  ftone,  tho’  kept 
from  the  wet ; but  that  what  comes  from  Painfwick , within  four  miles 
of  Gloucefter , tho’  foft  and  friable  at  the  firft,  will,  by  lying  in  the  air, 
acquire  an  hard,  yellowifh,  gla fly  cruft,  like  marble  ; which  grows  the 
fafter  for  being  often  wafh’d,  but  reaches  very  little  below  the  exter- 
nal furface. 

I am  informed,  that  candles  will,  fometimes,  continue  burning  in  dir  conjider- 
grooves,  unfurnifhed  with  air- lhafts,  at  the  depth  of  ten  fathom  ; but  ed -with  regard  ■ 
that  when  they  come  into  clofe  ground,  the  dull,  railed  by  the  work-  tofiame' 
men,  (efpecially  if  the  ftone  be  full  of  mundic)  will  extinguifh  them, 
unlels  frelh  air  be  convey’d  into  the  pit. 

To  burn  candles,  fpir-it  of  wine,  match,  touch-wood,  fpunk,  &c.  Experiments 
under  a glafs  bell  •,  and  to  keep  animals  therein,  whilft  the  flame  conti-  t0  be  made, 
nues.  To  burn  bodies  to  alhes,  in  fealed  glafles.  To  do  the  lame  in 
clofe  receivers.  To  burn  cotton  in  a fealed  glafs.  To  make  a mixture 
of  flames,  under  water,  in  an  exhaufted  receiver.  To  burn  fpirit  of 
wine,  and  oil  of  turpentine,  in  glafs  veflels  with  flender  necks.  To 
make  experiments  by  burning  of  gun-powder ; and  by  trying  to  fire  a 
piftol  in  an  exhaufted  receiver.  To  burn  faline  fubftances  in  an  ex- 
haufted receiver.  To  burn  mixtures  made  with  falt-petre  in  exhaufted 
receivers.  * 

Having  put  a fmall  handful  of  rafins  into  a bolt-head,  half  fill’d  AA  expert- 
with  water,  we  exhaufted  the  air  therefrom,  and  placed  the  contain-  m?nt 
ing  receiver  in  a digefting  furnace,  to  forward  the  fermentation  ; the  f'yrm'nta- 
feafon  being  then  cold.  After  a while  the  raifins  emerged  and  float-  tio«. 
ed,  for  fome  days,  on  the  top  of  the  water,  when  molt  of  them  ap- 
peared furrounded  with  numerous  bubbles,  and  but  very  few  of  them 
fubfided  •,  tho’  the  number  of  bubbles  afterwards  decreafed  daily,  and 
a fediment  appeared  at  the  bottom  of  the  glafs.  In  a fortnight  after 
this  experiment  was  begun,  the  upper  part  of  the  glafs  being  acciden- 
tally broke,  while  I flood  by  it,  the  external  air  rulh’d  violently  there- 
into ; and  I perceived  the  furface  of  the  liquor  overfpread  with  bub- 
bles, refembling  the  froth  of  bottled  beer.  There,  alfo  feemed  to  iflue 
from  the  broken  apex,  a vifible  fume  of  a languid  fcent.  The  liquor 
was  highly  tingled  with  the  raifins,  and  feemed  to  have  gained  a thick* 
er  confidence  than  that  of  water. 


"*•  It  appears  from  fome  experiments  made 
by  Mr.  Hauksbee,  that  the  air  palled  thro’ 
red  h,ot  metals  or  charcoal,  and  xefpired  by 
animals,  is  fudden  death;  and  that  it  in- 
ftantly  ex  tingui  flies  the  flame  of  a candle  • 
tho’  the  air,  by  this  management,  lples  no- 


thing of  its  fpring  t»r  fpecific  gravity  ; but 
if  paHed  thro’  a ted  hot  glafs-U.be,  or  me- 
tals, with  no  greater  heat  than  that  of  boil- 
ing water,  it  feems  to  lnve  no  fuch  per- 
nicious effedt.  liaukit.ee  s Experim.  pag. 
282—288. 


Upon 
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Nat.  Htst.  Upon  opening  an  exhaufted  receiver,  wherein  a large  quantity  of 
^Tfariwttion  veriuice  Sreen’  f°ur  graPes»  had  lain  included  for  three  years,  there 
of  the  6 air  Tn  appeared  no  mouldinefs  any  where  •,  only  the  furfaces  of  the  uppermoft 
the  odours  and  fkins  were  a little  difcoloured  with  fomething,  which  by  its  tafte,  and 
tnfesf bodies,  appearance,  thro’  a microfcope,  I fufpedted  to  be  a kind  of  tartar. 
Experiment  u pqUOr  they  had  afforded  was  acid  upon  the  tongue,  and  would 
.diffolve  coral  without  heat ; but  the  fkins  had  a mufty  fcent.  The 
mercurial  gage  fhut  up  along  with  the  verjuice,  fhew’d  fcarce  any  air 
to. have  been  produced  therein,  during  all  this  time. 

The  lord  Sandwich,  and  two  gentlemen  of  his  retinue,  allured  me,  that 
the  common  report  as  to  their  having  no  neceffary  houfes  at  Madrid 
was  true  v and  that  tho’  they  always  make  a jakes  of  their  ftreets  over 
night,  ’tis  not  eafily  difcoverable  by  the  fcent  the  next  morning.  Ma- 
drid, however,  his  lordfhip  faid,  had  a more  offenfive  fcent  than  any 
city  he  knew  •,  but  they  all  three  agreed,  that  the  place  wherein  the 
ambaflador’s  family  constantly  made  water,  had  no  fcent  of  urine,  and 
that  they  frequently  obferved  both  the  dogs  and  cats,  which  lay  dead . 
in  the  ftreets,  afforded  no  offenfive  fmell. 

^Experiment  z.  Upon  opening  another  exhaufted  receiver,  wherein,  for  above  three 
years,  fome  large  pieces  of  oranges  had  been  included,  we  found  their 
rind  changed  almoft  black,  fcarce  any  liquor  afforded,  no  putrid  fcent, 
nor  the  leaft  mouldinefs  upon  any  of  them. 

I learnt  from  Mr.  Nickfon , that  they  preferved  beef  without  fairing 
dt,  during  all  the  time  the  froft  lafted,  that  is,  the  whole  winter  *,  but 
that  when  once  thoroughly  frozen,  ’twould  never,  tho’  well  drefs’d, 
have  its  natural  relifh. 

Upon  their  A learned  man  acquainted  me,  that  he  found  the  air  of  Brafil  had  a 
colours  and  great  influence  upon  the  colours  of  cloaths,  and  even  upon  black  ; 
texture.  fQ  that  ^ taffaty,  which  is  there  worn  by  the  higher  rank, 

will,  in  a few  days,  become  of  an  iron  colour  ; tho’  when  kept  clofe 
in  the  fhops,  it  preferves  its  proper  hue.  He  alfo  informed  me,  that 
at  a place  50  leagues  beyond  Parigna , white  people  foon  grow  tawny  •, 
and  as  foon  recover  their  native  colour,  by  removing  out  of  that 
•quarter.  The  fame  gentleman  further  faid,  that  upon  Charlton  IJland , 
there  are  birds  refembling  our  wild  pigeons,  but  called  by  the  Englifh 
partridges  ; which  appear  white  in  winter,  and  grey  in  fummer.  T he 
phyfician  to  the  governor  of  Jamaica  told  me,  that  Lignum  vit<e , and 
moft  other  trees  in  that  country,  when  frefh  cut  down,  wou’d  foon 
•grow  green  on  the  new  made  furface,  if  that  were  expofed  to  the  air, 
while  the  parts  immediately  below  it  remain  yellow  ; and  that  Guaia- 
€um  is  foft  whilft  growing,  but  when  fell’d  acquires  fuch  a hardnefs 
in  the  air,  that  an  ordinary  tool  will  not  touch  it.  Several  other 
trees,  he  faid,  had  there  the  fame  property  *,  but  particularly  the 
cabbage  tree  ; the  pith  whereof  will  foon  rot  of  it  felf,  and  leave  a 
Jarge,  hollow  pipe,  perhaps  an  hundred  feet  in  length  •,  which,  inftead 
ol  corrupting,  grows  almoft  as  hard  as  iron,  in  the  ground.  A cu- 
rious 
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rious  traveller  informed  me,  that  having  gathered  fome  of  the  aloes  Nat.  Hist. 
plant,  which  grows  plentifully  in  the  ifland  of  St.  Jago,  the  juice 
whereof  is  not  only  exceeding  glutinous  and  bitter,  but  of  a very  dark 
colour,  and  carried  it  towards  the  equinoctial,  he  there  found  the  juice 
loft  its  bitternefs  for  a feafon,  and  became  green. 

Stains  caufed  by  vegetable  juices,  are  belt  taken  out  of  linen  at  that 
time,  when  the  feveral  plants  which  afford  them  are  in  their  prime. 

This  ,one  lady  has  experienced  in  new  linen  ftain’d  by  the  juice  of 
quinces  •,  and  another  in  fome  difcolour’d  by  the  juice  of  hopps, 
which  the  thinks  makes  the  worft  of  ftains  ; but  having  long  tried  in 
vain  to  fetch  this  out,  fhe  lock’d  up  the  linen  in  a cheft  till  the  feafon 
of  hopps  came  on,  when  the  fpots  thereof  vanifhed  of  themfelves. 

Having  mixed  one  part  of  Lapis  Calaminaris  in  powder,  with  four  Experiment i. 
parts  of  fine  falt-petre,  we  kept  them  for  fome  hours  in  a ftrong  cru- 
cible and  a vehement  fire,  till  the  ftone  was  prepared  ; whereupon  we 
afterwards  poured  a proper  quantity  of  fair  water,  which  afforded  an 
untranfparent  folution  of  a deep  red  colour.  This  we  put  up  into  a 
wide-mouth’d  glafs,  and  fuffer’d  it  to  ftand  in  a fouth  window  expofed 
to  the  open  air  ; where,  in  a fhort  time,  it  became  quite  green,  and 
lefs  turbid  than  before  •,  and  continuing  here  for  fome  days  longer, 
its  green  colour  vanifh’d  by  degrees,  and  the  liquor  appear’d  tranfpa- 
rent  •,  letting  fall  to  the  bottom  a red  powder  like  brickduft.  The  fame 
changes  happen’d  in  more  than  one  parcel  of  this  folution. 

Upon  boiling  ftrong  fpirit  of  vinegar  for  a while  with  crude  filings  Experiment 2. 
of  copper,  ’twas  not  apparently  coloured  thereby  •,  nor  even  after  it 
had  ftood  for  fome  hours  in  the  glafs  egg  wherein  it  was  boil’d  ; we 
therefore  poured  them  both  together  into  a broad  flat  glafs,  and  fet  it 
fhelving  in  a widow,  that  only  one  part  of  the  filings  might  lie  bu- 
ried in  the  menftruum.  So  much  of  the  metal  as  was  thus  immediately 
expofed  to  the  air,  became  of  a greenifh  blue  •,  whilft  that  cover’d  by 
the  liquor,  held  its  own  colour,  till  by  gradually  evaporating  the  men- 
ftruum, it  came  to  touch  the  open  air,  upoft  which  it  acquired  the  fame 
colour  with  the  former. 

We  put  one  parcel  of  copper  filings  into  a flat,  fhallow,  wide-mouth’d  Experiment  3. 
glafs,  and  another  into  a common  vial  •,  then  pouring  upon  each  a pro- 
per quantity  of  fal-armoniac  diffolved  in  fair  water,  ’we  let  the  veffels 
ftand  together,  uncover’d,  for  a confiderable  time  •,  at  the  end  whereof 
we  found,  as  we  expected,  the  liquor  in  the  clofer  glafs  faintly  tinged, 
while  that  in  the  more  open  one,  was  very  deeply  coloured.  ’Tis  re- 
markable here,  that  tho’  the  lower  part  of  the  folution  appear’d  of  a 
deep,  ultramarine  blue  ; the  upper  furface  was  cover’d  with  a film, 
like  thin  ice,  which  in  colour  refembled  a fine  turquoife. 

Two  fmall  parcels  of  copper  filings  being  laid  upon  paper  coffins.  Experiment 4. 
we  added  to  each  of  them  three  drops  of  fpirit  of  fal-armoniac  •,  then 
leaving  one  of  them  in  a window,  we  placed  the  other  in  a receiver, 
which  was  immediately  afterwards  exhaufted  by  the  air-pump.  Two 
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minutes  had  not  patted  from  the  dropping  on  of  the  fpirit,  before  a 
manifeft  blue  appear’d  on  fome  parts  of  the  paper  left  in  the  window  ; 
but  that  in  the  exhauHed  receiver  continued  colourlefs  for  a full  quarter 
of  an  hour  •,  when,  taking  off  the  glafs,  and  removing  this  paper  to 
the  other,  in  about  two  minutes,  it  difcovered  a bluenefs,  which,  in 
two  more,  grew  confiderably  deep. 

By  dropping  fome  copper  filings  into  a {lender  vial,  containing  a 
proper  quantity  of  the  urinous  fpirit  of  wine  lees,  whofe  colour  is 
yellow,  and  (lopping  up  the  glafs,  we  gain’d  a tindlure  manifeHly 
green  i then  fuffering  the  glafs  to  Hand  for  feveral  days  in  a window, 
we  found  the  liquor  flowly  return  to  a yellow,  and  at  length  to  lofe 
all  its  green  colour  ; when,  upon  opening  it  to  admit  the  air,  and 
flopping  it  again,  the  furface  of  the  liquor  began  immediately  to 
change  green  •,  and  this  colour  gradually  fpread  downwards,  till  the 
whole  was  tinged  : but  by  long  {landing,  it  gradually  alter’d  to  a pale 
yellow.  Having  preferved  feveral  vials  full  of  this  liquor,  I perceiv’d 
one  of  them,  which  had  once  loft  its  colour,  regain’d  a fair  blue  by 
Handing,  tho’  the  including  glafs  remain’d  conftantly  flopped  ; and 
tho’  the  liquor  in  the  vial  that  ltood  next  it,  which  was  the  fame  fpirit 
impregnated  with  filings  taken  from  the  very  fame  parcel,  continued 
colourlefs.  This  glafs,  indeed,  was  only  Hopp’d  with  a cork,  but  I 
obferved  the  fame  phenomenon  in  a bottle  with  a glafs  Hopple  : nay, 
I afterwards  found  it  fo  in  another,  whilH  in  one  Hopp’d  with  a cork, 
that  Hood  by  it,  no  colour  appear’d.  Thefe  glafies  were  all  fill’d  with 
the  lame  materials,  and  on  the  fame  day  with  thofe  above-mentioned  ; 
and  at  the  time  of  this  obfervation,  made  in  Augufi , the  weather  was 
colder  than  ufual.  Looking  alfo,  about  this  time,  upon  fome  fpirit  of 
amber,  which  had  for  feveral  days  Hood  upon  copper  filings,  the  glafs 
being  fometimes  unfiopped  to  admit  the  air,  I found  it  had  gained  a 
green  colour,  tho’  it  before  obfiinately  preferved  its  own. 

A .{lender  vial  filled  with,  fpirit  of  honey,  tho’  fubjedl  immediately 
to  exchange  its  yellow  colour  for  a blue,  by  receiving  the  air  upon 
its  furface  ; yet  being  once  open’d  in  the  place  where  it  ufed  to  exhibit 
this  phenomenon,  it  remain’d  of  a tranfparent  yellow,  for  an  hour  be- 
fore it  turn’d  blue.. 

I have  obferved  a certain  liquor  frequently  loH  and  regain’d  its  colour, 
appearing  fometimes  of  a faint,  fometimes  of  a deep  blue,  and  fome- 
times colourlefs  ; whilH  the  fluid  in  another  vial  that  Hood  near  the 
former,  wou’d  fometimes  correfpond  therewith,  and  at  others  vary 
from  it.  The  weather  feem’d  not  to  be  the  caufe  of  this  variation,  for 
the  liquors  wou’d  both  acquire  and  lofe  colour  indifferently  on  cold 
days  or  hot. 

A gentleman  of  my  acquaintance  told  me,  that  in  a large  piece  of 
ground  in  Wales , near  a mountain  famed  for  the  thing,  he  faw  abundance 
of  hard  Hones  like  flints,  fome  of  a dark  colour,  and  others  grey,  which 
when  newly  turn’d  up  in  tilling,  appear’d  of  a ruff-colour,  but  afterwards 
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grew  gradually  whiter  ; fo  that  in  three  years  time  he  found  almoft  Nat.  Hist. 
the  whole  parcel  turn’d  white.  He  added,  what  the  inhabitants  of  the 
place  allured  him,  that  almoft  all  the  Hones  which  lay  in  the  neighbour- 
ing mountain  expofed  to  the  air,  underwent  the  fame  kind  of  changes, 
and  were,  in  a few  years  blanched. 

“ Some  Mercurius  dulcis  and  roman  vitriol  lying  together  in  the  fame 
“ box,  but  wrapp’d  up  in  different  papers,  for  the  ("pace  of  two  and  twen- 
“ ty  months,  the  former  was  thereby  changed  to  a fubftance  fo  like  anti- 
Cl  mony,  that  it  was  miftaken  for  it  even  by  perfons  {kill’d  in  drugs  ; 

“ the  vitriol  alfo  had  acquired  the  fame  colour  on  its  furface,  but  it 
44  funk  no  deeper.” 

Upon  the  filings  of  copper  put  into  a cryftal  glafs  of  a conical  Experiment*. 
figure,  we  poured  fome  ftrong  fpirit  of  fait  to  the  height  of  a finger’s 
breadth  above  them  ; when  exaflly  doling  the  velfel  with  a glafs 
ftopple,  we  let  it  continue  unmoved  in  a window  for  fome  days,  till 
the  liquor  had  obtain’d  a high,  darkifh  brown  colour,  loll  it  again, 
and  grew  clear  like  common  water.  Then  taking  out  the  Hopple, 
without  lhaking  the  liquor,  and  giving  accefs  to  the  air,  the  furface 
of  the  liquor,  in  a few  minutes,  regain’d  a darkifh  brown  colour  *,  which 
gradually  defcending  deeper,  the  whole  body  of  the  liquor  appear’d 
tinged  with  it  in  a quarter  of  an  hour.  The  glafs  being  again  well 
flopp’d,  the  menflruum  in  a few  days  lofl  its  tindure  ; which,  when 
the  Hopple  was  taken  out,  it  recovered  as  before.  And  thus  it  fucceed- 
ed  upon  fome  other  trials  alfo  : but  afterwards  keeping  the  glafs  for  a 
month  or  two  together  in  the  fame  place,  I did  not  find  that  the 
liquor  grew  clear  any  more. 

Having  out  of  another  conical  glafs,  furnilhed  with  the  fame  ma-  Experiment  9. 
terials,  taken  out  the  Hopple,  after  the  liquor  had  for  fome  time  ap- 
peared clearer  than  ufual,  we  left  it  open  for  about  half  an  hour  ; but 
the  menflruum  acquired  no  colour,  not  even  at  the  top.  When  putting 
the  Hopple  in  again,  I left  the  glafs  clofed  for  two  or  three  hours,  and 
afterwards  found  the  liquor  had  acquired  a faint  colour,  tending  to 
green.  Upon  this  I again  admitted  the  external  air,  leaving  the  glafs 
unflopp’d  for  above  20  hours  •,  but  in  all  that  time  it  had  not  regain’d 
its  ufual  dark  colour  ; appearing  only  of  a deep  green,  but  neither  true, 
nor  very  tranfparent. 

Some  ftrong  fpirit  of  fait  having  been  kept  upon  copper  filings  till  Experiment  \o> 
the  folution  appear’d  of  a dark  brown  colour,  we  put  about  3 fpoonf- 
ful  of  it  into  a receiver,  that  wou’d  contain  ten  times  the  quantity. 

This  being  kept  in  vacuo  for  about  half  a year,  it  retain’d  its  colour, 
but  the  velfel  being  open’d,  and  free  accefs  permitted  to  the  air,  the 
folution,  in  an  hour’s  time,  was  turn’d  into  a fine  tranfparent  green  ; 
tho’  there  appeared  no  precipitation  of  any  muddy  fubftance. 

A convenient  quantity  of  our  fpirit  of  fait  being  put  upon  copper  Expermentw . 
filings  in  a conical  glafs,  we  obferved  that  the  deep,  muddy  colour  long 
continued  ; till  towards  the  end  of  December  the  liquor  appeared  like 
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Nat.  Hist*  common  water  : when  admitting  the  external  air,  its  operation  was 
fcarce  fenfible  for  fome  time  •,  but  within  24  hours  the  menftruum  had 
acquired  a faint,  and  moderately  rranfparent  green.  So  that  this  tinged 
liquor,  as  it  very  (lowly  loft,  fo  it  (lowly  and  imperfectly  recover’d 
its  colour. 

Experimenti  2.  Upon  filings  of  copper,  in  a vial  thatwou’d  contain  2 or  3 ounces  of 
water,  we  poured  ftrong  fpirit  of  (al-armoniac,  made  without  quick- 
lime, to  near  an  inch  above  them.  This  was  done  Augv.fi  the  20th,  on 
Friday  before  noon  i and  by  the  following  Monday  in  the  afternoon,  it 
had  acquired  a deep  blue  tincture,  and  loft  it  again  fo  far,  that  ’twas 
almoft  pale  like  common  water.  Then  I unftopp’d  the  vial,  and  in  a 
minute  or  lefs,  the  furface  of  the  liquor  acquired  a deep  blue  colour, 
that  reach’d  confiderably  downwards  •,  the  whole  quantity  becoming,  in 
4 or  5 minutes  more,  of  the  like  colour  : and  the  glafs  being  prefentiy 
flopp’d,  and  left  in  the  fame  place,  appeared  not  at  the  end  of  nine 
days  to  have  loft  its  tinCture  •,  tho’  new  and  then,  within  that  time,  it 
feem’d  manifeftly  paler  than  when  we  (topp’d  up  the  vial. 

Left  obvious  A gentleman,  who  refided  for  a year  in  Guinea,  found,  as  did  others, 

deduced  ‘into  a^°’  comPany’  the  ^eat  and  moifture  of  the  air  fo  favourable 

1 bodies  by  the  to  putrefaction,  that  their  white  fugar  would,  fometimes,  be  full  of 
air.  maggots  ; that  feveral  drugs,  plaifters,  id V.  quite  loft  their  virtue  ♦, 

and  that  fome  of  them,  efpecially  their  unguents,  were  verminous.  He 
faid  farther,  that  in  the  ifland  of  St.  Jago , they  were  obliged  to  ex- 
pofe  their  fweetmeats  to  the  heat  of  the  fun  •,  and  thereby  exhale  the 
moifture  they  contracted  in  the  night,  which  would  otherwife  caufe 
them  fo  putrefy. 

“ Oxford , tho’  feated  chiefly  on  a gravelly  hill,  has  been  found 
“ very  difagreeable  to  fome  hypochondriacal  and  valetudinary  perfons, 
“ efpecially  in  the  fpring  j I,  therefore,  fuppofe  the  air  of  that  place 
“ to  be  generally  moift.” 

Air  too  dry,  tho’  Tufficien tly  hot,  is  unfavourable  to  the  production 
of  feveral  infeCts.  I have  obferved  in  thefe  two  laft  dry  fprings,  that 
no  foft  garden-fnails  were  to  be  found  ; and  that  very  few  fleas  infefted 
the  houfes,  for  want  of  moift  vapours  to  nourifh  them  ; but  in  wet 
fummers,  fnails,  fleas,  gnats,  idc.  appear  in  abundance. 

“ Anlimonium  diaphoreticum , whether  prepared  with  nitre  alone,  or 
“ an  addition  of  tartar,  will,  in  time,  if  it  be  expofed  to  the  air, 
“ gain  a noxious  quality  •,  and  upon  being  taken,  occafion  fainting, 
“ vomiting,  &c.  but  this  effeCt  is  eafily  prevented  by  exhibiting  the 
“ medicine  frefh  prepared  ; or  when  kept  too  long,  by  committing 
4<  it  alone  to  the  fire  for  an  hour  or  two,  or  if  frefh  nitre  be  added, 
“ by  edulcorating,  and  a little  reverberating  the  preparation.”  Zwelfer. 

A phyfician  of  the  college  at  London  afiured  me,  from  his  own  ob- 
fervation,  that  Aniimonium  diaphoreticum , having  been  kept  for  fome 
years,  tho’  in  a clofe  veflel,  acquired  an  emetic  quality.  Cerufe  of  anti- 
mony, tho’  it  flood  in  a flopped  glafs,  he  alfo  found  did  the  fame  ; 
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fifteen  grains  whereof  he  had  given  for  a dofe,  without  the  leaft  in-  Nat.  Hist. 
convenience,  when  the  preparation  was  frefh  •,  but  after  it  was  ftale, 
four  or  five  grains  of  it  would  vomit. 

“ If  fome  Egyptian  earth  be  taken  up  near  the  river,  and  carefully 
“ preferved  from  wet  and  wafte,  ’twill  be  found,  if  duly  examined 
“ by  the  balance,  neither  to  increafe  nor  diminifli  its  weight  till  the 
“ 17th  of  June  ; when  it  will  begin  to  grow  heavier,  and  continues  to 
“ do  fo  as  the  river  fills  •,  whence  they  certainly  know  the  ftate  of  the 
“ deluge,  which,  doubtlefs,  proceeds  from  the  moifture  of  the  air.” 

Profper  Alpinus , Job.  Varot , &c. 

Earth,  thrown  on  a heap,  and  buffered  to  lye  for  five  or  fix  years 
in  the  air,  makes  better  pots  for  clofenefs  and  bearing  the  fire,  than 
what  has  only  lain  one  feafon  above  ground  ; tho’  this  be  preferable 
to  that  which  is  newly  dug  *,  as  being  not  fo  apt  to  crack  in  the 

fire,  or  by  wet.  Such  bricks,  alfo,  as  lye  near  the  top  of  the  kiln, 

in  burning,  are  .apt  to  fail,  when  they  come  to  be  expofed  to  the 
weather. 

’Tis  a common  obfervation,  the  difference  there  is  between  the  two  Air,  as  it 

fides  of  the  Pyreneans , that  which  looks  to  France , and  that  which  regards  <vege- 

reaches  to  Spain  *,  the  former  being  verdant  and  flourifhing,  whilfl  the 
other  is  fcorch’d  and  barren.  This  feems  owing  to  the  parching  winds,  dea)hJ 
which  are,  fometimes,  blafting,  and  beat  upon  the  Spanijh  fide  of  the 
mountains  •,  whereby  the  other  is  fkreen’d,  and  enjoys  all  the  advan- 
tages of  the  foil  and  climate. 

“ As  to  life  and  death,  with  the  confiderations  thereto  belorgirg, 

“ we  have  already  fpoke  to  them  •,  in  like  manner,  alfo,  not  only 
“ phyficians,  but  philofophers,  have  a right  to  difcourfe  of  the  caufes 
“ of  health  and  difeafes  for  as  thofe  phyficians,  who  have  any  tin- 
“ <fture  of  accuracy  and  elegance,  derive  the  principles  of  their  art 
“ from  nature,  fo  all  accurate  philofophers  trace  nature  up  to  phy- 
“ fie.”  Arijlot. 

The  temper  of  the  air  may,  univerfally,  be  derived  from  the  fub- 
terraneous  vapours  and  fuperficial  effluvia  of  the  earth,  varioufiy  tran- 
fpofed,  blended,  and  compounded  by  the  winds,  and  other  motions  •, 
and,  probably,  upon  the  different  mixtures  hereof  all  the  local  quali- 
ties of  that  fluid  depend.  A phyfician  acquainted  me,  that  about  three 
months  before  the  lafb  great  plague  in  London , he  was  confulted  by  a 
man,  who  complain’d  of  a fwelling  in  his  groin,  and  thereupon  con- 
fidently afferted,  that  the  plague  would  rage  dreadfully,  during  the 
following  fummer,  in  the  fame  city  : his  reafon  was,  that  having  once 
had  a -peftilential  tumour,  in  a former  great  plague-feafon,  two  other 
lefs  violent  plagues  were,  feverally,  preceeded  by  a lefs  degree  of  the 
fame  fymptom  in  himfelf 

The  bare  local  motion  of  the  air  may,  in  particular  cafes,  operate 
upon  bodies,  either  by  being  changed  into  wind,  modified  into  found, 
or  diforder’d  by  thunder.  ’Tis  evident,  that  according  to  the  vehe» 
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mence  or  flacknefs  of  the  wind,  and  the  places  from  whence,  and  to 
what  quarter  it  happens  to  blow,  various  effedts  enfue,  efpecially  in 
animate  bodies  ; and  this  not  only  as  it  is  attended  by  cold  and  heat, 
moifture  and  drynefs  ; but  confider’d  as  an  aerial  ftream,  whereby  it 
fans  the  places  through  which  it  pafifes,  expels  the  ftagnant  air,  and 
introduces  frefh  hence  it,  doubtlefs,  may  contribute  to  many  changes 
in  the  health  of  animals,  but  more  efpecially  in  the  tender  fort  of  them. 
I was  informed,  in  Languedoc , that  if  thunder  happens  there,  after  the 
filk-worms  had  eat  their  fill,  and  began  to  difpofe  themfelves  to  fpin, 
a great  part  of  them  would  be  deftroy’d. 

Upon  letting  horfes  down,  a third  of  the  way,  into  mines  of  a 
thoufand  feet  deep,  one  told  me,  feveral  of  them  died  ; but  that 
others  furvived,  and  work’d  the  engines  there,  without  any  fenfible 
inconvenience  in  refpiration  *,  tho’  the  places  they  moved  in,  were  fup- 
plied  with  air,  only  by  the  groove  through  which  they  defcended, 
and  one  moderate  fhaft. 

A curious  traveller,  who  had  vifited  the  mines  of  feveral  countries, 
told  me,  that  the  deepeft  he  had  feen  was  in  Bohemia , funk  about  two 
thoufand  Englijh  feet. 

The  Englijh  conful  at  Tripoli,  and  fome  time  governor  of  the  coaft- 
caftle  belonging  to  the  Englijh  African  company,  informed  me,  that 
the  air  in  thofe  parts  was  not  conftantly  hurtful,  but  frequently  became 
fo,  when  many  of  his  men,  who  were  before  healthy,  would  fuddenly 
fall  fick  together,  efpecially  of  fevers  and  fluxes,  which  ufually  killed 
them  in  eight  and  forty  hours  time. 

The  Ruffian  emperor’s  phyfician  allured  me,  that  once,  when  the 
froft  was  very  great  in  their  country,  and  the  wind  at  north-eaft,  if 
that  blew  againll  his  face  in  walking,  he  was  unable  to  breathe  *,  fo 
great  a ftiffnefs  was  thereby  caufed  in  the  organs  ferving  to  that  pur- 
pofe  whence  he  was  obliged  to  turn  his  head  from  the  wind  before  he 
could  refpire. 

An  obferving  perfon  informed  me,  that  when  the  fhip,  he  failed  in, 
came  under  the  line,  he  perceived  the  lice  left  the  bodies  of  the  En- 
glifh  that  were  on  board,  and  got  wholly  into  their  heads,  from  whence 
they  defcended  again,  fome  time  after  they  had  pafled  the  equator. 
Another  acquaintance  of  mine,  who  frequently  crofied  the  line  in 
Portugueze  Ihips,  which  ufually  go  crowded  with  people  to  the  Eajl- 
Indies , declared,  that  he  carefully  obferved  their  fwarms  of  lice  died 
away  upon  paffing  the  equinoftial  ; tho*  that  vermin  grewr  trouble- 
fome  again  foon  after. 

The  duke  of  York  obferved,  during  his  flay  in  Scotland , that  agues, 
at  the  fame  time  they  were  very  frequent  here,  fcarce  appeared  in  that 
country.  A Scotch  nobleman  afterwards  confirm’d  the  fame,  efpecially 
of  quartan  agues  •,  adding,  that  ’twas  once  thought  very  ftrange  when 
a certain  gentleman  happened  there  to  fall  fick  of  one  j and  that 
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quartans,  which  are  frequently  brought  from  England  to  Edinburgh,  are  N 
ufually  cured  by  any  confiderable  flay  in  that  city. 

“ The  air  is  purify’d  by  deflroying  the  caufe  of  corruption  therein  ; 
e<  if  it  be  too  much  moiflure,  fire  is  the  remedy  ; efpecialiy  when  made 
“ of  odoriferous  plants,  as  laurel,  myrtle,  rofemary,  (Ac.  by  which 
“ means  Hippocrates  prevented  the  plague  at  Athens.  Noxious  vapours 
“ may  alfo  be  difperfed  herein  by  the  blowing  of  high  winds.  Thus 
££  the  plague  was  lately  flopp’d  at  Lijbon , by  a great  florm  which  lafled 
££  for  three  days  together.  *The  like  alfo  happen’d  in  Morocco , where 
“ the  fiime  diftemper  raging  very  feverely,  was  diffipated  by  a wind 
££  that  blew  as  hot  as  the  fleam  of  a furnace.  Artificial  florms  may 
££  be  raifed  by  frequently  unloading  great  guns  *,  but  if  the  vapours 
66  proceed  from  flagnant  waters,  they  ought  to  be  drain’d  off  the 
“ land  thro’  proper  canals  ; or  frequently  renew’d,  by  bringing  a 
“ river  to  pafs  thorough  them.  Thus  the  great  duke  of  Tufcany  has 
££  render’d  the  air  of  his  city  wholefome.  If  dead  carcafes,  by  lying 
££  unburied,  have  infedled  the  air,  deep  pits  fhould  be  dug  to  receive 
££  them  ; but  if  filth  and  excrements  be  the  caufe  of  the  plague,  as 
££  I believe  it  is  at  Conjlantinople  and  Lijbon , both  the  flreets  and  houfes 
££  mull  be  well  cleanfed  and  purified.”  Roderic.  Fons. 

££  ’Tis  remarkable,  that  tho’  the  plague  rages  almofl  every  year, 

££  round  a particular  place  in  Gork , where  large  quantities  of  mercury 
££  are  found  *,  yet  it  never  reaches  that  place  it  felf.  This  has  been  con- 
££  flantly  obferved  by  very  aged  men,  who  alfo  received  the  tradition 
££  from  their  anceflors.”  Michael  Majer. 

££  Quickfilver  is  an  alexipharmic  in  many  diftempers  *,  and,  ’tis  laid, 

££  even  in  the  plague  it  felf  (fince  thofe  parts  where  ’tis  found,  remain 
££  almofl  conflantly  free  from  the  contagion)  provided  no  falts  or 
££  corrofive  fluids  have  infe&ed  that  mineral,  or  given  it  a poifonous 
££  quality.” 

A very  ingenious  phyfician  told  me,  he  learnt  upon  the  ifland  Ternate , 
that  the  Dutch  having  agreed  with  the  king,  to  fell  almofl  all  the  clove 
trees  that  grew  there,  in  order  to  raife  the  value  of  their  fpice,  fuch 
a change  in  the  temper  of  the  air  happened  thereupon,  as  fliew’d  the 
exhalations  of  the  blofioms,  that,  when  dried,  afford  the  cloves,  to  be 
very  wholefome  *,  for  foon  after  thefe  fragrant  trees  were  cut  down,  the 
Whole  ifland  became  exceeding  fickly  •,  which  my  relator  imputed  to 
the  corrofive  and  noxious  fleams  of  a vulcano  there  ; the  ill  effedls 
whereof  were  formerly  prevented  by  the  aromatic  effluvia  of  thofe  fpicy 
blofioms.  And  fo  remarkably  was  the  conflitution  of  the  air  alter’d, 
at  the  time  he  was  there,  that  as  valetudinarians,  before  this  happen’d, 
ufually  reforted  thither  from  Batavia , the  Dutch  had  now,  for  feveral 
years,  been  obliged  to  fend  men,  from  that  and  other  more  healthy 
places,  once  in  fix  months,  to  relieve  their  garrifons  here,  and  carry 
back  the  fick,  which  were  generally  very  numerous.  A phyfician  lately 
return’d  from  Tangier , told  me,  that  tho’  the  place  it  felf  be  healthy, 
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Kat^Hist  yet  Grangers,  upon  their  firft  arrival,  were  ufually  feverifh,  for  many 
weeks  ; eipecially  it  a fharp  continued  wind  blew  from  the  eaft. 

An  Expert-  Including  a few  fmall  ants  in  a receiver,  we  found  them  very  brifk 
and  lively  ; but,  upon  drawing  away  the  air  from  them,  they  prefently 
loll  their  motion  ; but  foon  recover’d  it  upon  re-admitting  the  air  : 
when  exhaufting  the  receiver  again,  the  infedts  lay,  fome  upon  their 
backs  as  dead  ; and  thus  we  fuffer’d  them  to  remain  for  five  or  fix 
hours  j then  letting  the  air  into  them,  they  continued  in  the  fameftate 
for  above  twenty  minutes  •,  but  at  length,  recovering,  they  ran  nimbly 
about  the  glafs,  tho’  it  was  now  late  in  the  night. 

1 he  manner  of  fi fining  for  mother  of  pearl  ; from  the  Relatione  della 
provincia  di  Malavar.  “ The  barks  intended  for  the  fifhery  being 
“ equipp’d,  repair  to  the  ifiand  of  Ceylon , along  the  coafts  whereof,  for 
“ twenty  miles  in  length,  at  the  diftance  of  two  or  three  from  land., 
and  the  depth  of  6,  8,  or  io  fathom,  are  found  immenfe  quantities 
“ of  mother  of  pearl.  The  barks  fetting  out  in  the  morning  with  a 
“ land  wind,  call  anchor  at  their  arrival  ; and  the  divers,  whereof 
“ each  bark  carries  fifteen  or  twenty,  begin  to  difpofe  themfelves  for 
“ the  work.  In  order  to -this,  each  ties  a rope  about  his  middle,  one 
“ end  whereof  is  held  by  a perfon  left  in  the  bark  ; and  with  another 
“ rope  he  ties  a (tone  to  his  leg  •,  care  whereof  is  likewife  taken  by  a 
“ perfon  in  the  bark.  Laftly,  he  girds  a leathern  budget  before  him, 
“ and  putting  gloves  on  his  hands,  he  precipitates  himfelf  into  the 
c‘  fea  ; the  others  all  the  time  giving  him  rope  enough.  Thus,  by 
“ the  weight  of  the  ftone,  he  is  funk  readily  to  the  bottom  *,  where 
tc  untying  the  ftone,  he  is  at  his  liberty,  and  the  ftone  is  drawn  up 
again.  The  diver  now  begins  with  great  care  to  rake  up  the  mother 
“ of  pearl  he  meets  withal,  putting  them  up  in  his  bag  •,  and  when- 
“ ever  he  perceives  himfelf  begin  to  want  breath,  pulls  the  rope  that 
“ girds  his  middle,  upon  which  he  is  inftantly  drawn  out  j when,  dif- 
“ charging  himfelf  of  his.fi fh,  he  ties  the  ftone  again  to  his  leg,  and 
“ dives  again  as  before.  The  work  is  very  toilfome,  and  even  danger- 
“ ous  ; the  great  depth  of  the  fea  at  which  the  mother  of  pearl  is 
“ found,  frequently  occafioning  them  to  be  fuffocated.” 

’Tis  a conftant  obfervation,  that  if  any  foreigners  lie  all  night  on 
fhore  at  Johanna , they  feldom  efcape  being  fick  there,  or  foon  after  they 
depart  •,  the  diftemper  ufually  proving  putrid  and  mortal  in  two  or  three 
days  •,  whilft  rhofe  who  remain  all  day  long  on  the  fhore,  provided  they 
every  night  lie  on  board  their  fhip,  diftant  above  a mile  from  the  land, 
commonly  remain  healthy.  This  ifiand  abounds  with  the  greateft  variety 
of  vegetables  imaginable  ; and  ’tis  here  exceffive  hot  in  the  day  time, 
but  cold  after  fun-fet  : whence,  poffibly,  many  volatile  parts  of  thofe 
plants  are  gradually  raifed  by  day,  and  fuddenly  condenfed  by  night  ; 
and  at  that  time  taint  the  mafs  of  blood,  being  infpired  with  the  air. 
The  inhabitants  themfelves  are  very  fubjedt  to  fevers,  for  which  they 
;fcarify  their  breaft  and  abdomen  in  feveral  places  ; tho’  few  recover, 

unlefs 


in  the  Air. 

unlefs  they  break  out  in  blotches  on  feveral  parts  of  the  body.  There  Nat 
(bands  a hill  here  of  a remarkable  height  ; the  top  whereof  is  almoft 
conftantly  cover’d  with  thick  fogs  or  clouds,  which  rife  higher,  or  fink 
down  lower,  as  the  weather  alters. 

Upon  the  coaft  of  Coromandell , and  the  moft  maritime  parts  of  the 
Eajl- Indies,  there  are,  notwithftanding  the  heat  of  the  climate,  annual 
fogs  fo  thick,  as  to  occafion  thofe  of  other  nations,  which  refide  there, 
and  the  more  tender  part  of  the  natives,  to  keep  their  houfes  clofe  fhut 
up.  And  at  j Balajfore,  in  the  bay  of  Bengale , and  feveral  other  parts  of  that 
country,  fo  great  a corruption  of  the  air  is  occafion’d  by  the  rains  which 
fall  there,  that  the  fcent  of  it  is  very  offenfive  to  the  inhabitants. 
This,  I prefume,  chiefly  happens  from  the  great  number  of  frogs,  and 
other  reptiles  that  are  there  left  after  an  inundation,  to  dry  and  putrefy 
by  the  violent  heat  of  the  fun.  At  thefe  times  alfo  a violent  ficknefs, 
being  chiefly  feverifh,  proves  very  fatal  to  the  natives. 

When  tYizEngli/h  fhips  return  from  the  Eajl- Indies,  they  ufually  carry 
their  fick  on  fhore  at  St.  Helens , where  they  commonly  recover  in  a few 
days  •,  which  in  all  probability  is  owing  to  a change  of  the  air,  not  diet ; 
for  the  fame  provifions  may  be  had  by  the  dileafed  in  the  fhips. 

“ The  fhorteft  pafiage  from  Moful  to  Bagdad,  is  thro’  Mesopotamia  \ 

*c  but  there  lies  no  village  in  the  road  \ and,  befides,  the  wind  Samiel 
“ blows  all  fummer  long,  from  Moful  to  Surat ; for  which  reafon  tra- 
“ vellers  are  obliged  to  go  by  water  on  the  Tigre.  The  word  Samiel ? 

<c  fignifies  a poifonous  wind  ; which,  perhaps,  is  the  burning  wind  men- 
44  tioned  by  Job.  Whoever  breathes  herein  dies  upon  the  fpot ; tho* 

<e  fome  have  firft  been  heard  to  lay  they  burnt  internally.  The  body, 

“ foon  after  it’s  dead,  becomes  black  all  over,  and  the  flefh  eafily  fe- 
“ parable  from  the  bones.”  ! Thevenot . 

DoCtor  Collins  relates,  that  in  Mufcovy  the  horfes  are  very  fubjeft  to 
a particular  diftemper  ; from  which  the  natives  ufually  preferve  them 
by  keeping  goats  in  their  ftables  ; and  this  method  the  doctor  himfelf 
was  obliged  to  take  with  his  own  horfes. 

The  Englifh  conful  at  Smyrna  informed  me,  that  the  plague  there,  tho* 
it  abates  not  fo  confiderably  as  at  Aleppo,  towards  the  beginning  of  July , 
when  the  weather  is  excefiive  hot,  yet  becomes  lefs  mortal  and  in- 
fectious at  that  time  *,  the  caufe  of  which  phenomenon  may,  perhaps, 
be,  that  the  peftilential  effluvia  floating  in  the  air,  during  the  former 
part  of  the  fummer,  mult  be  of  a particular  magnitude,  to  exert  their 
full  force  ; fo  that  the  weather  growing  vehemently  hot,  thofe  particles 
are  thereby  diflipated,  leffen’d  in  their  bulk,  and  render’d  lefs  noxious. 

Thus  the  wieck  of  a candle  juft  extinguifh’d,  proves  very  offenfive  to 
the  noftrils,  while  the  parts  of  the  fmoke  it  emits  are  grofs  *,  but  if 
that  fmoke  be  lighted,  or  rarified  into  flame,  it  fends  out  particles  of  a 
quite  different  nature,  and  of  an  inoffenflve  fcent.  It  may  be  further  faid, 
that  the  heat  of  the  fun,  at  times,  aCting  powerfully,  penetrates  deeper 
into  the  earth,  and  agitates  the  lower  parts  thereof  j opening  its  obftruCt- 
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ed  paflages,  and  railing  into  the  air  various  co^pufcles,  to  attenuate  aftd 
divide  the  peltilential  ones  ; or  elfe,  by  mixing  therewith,  form  new 
concretions  of  a different  bulk,  texture,  figure,  or  motion  ; and  thus 
render  the  difeafes  they  produce  lefs  malignant,  or  of  a different  nature 
from  the  former.  If  the  plague  fuffers  this  alteration  only  at  Smyrna  and 
Aleppo,  it  may  be  owing  to  the  difpofition  of  the  foil  in  thofc  places  to 
emit  peltilential  particles  of  a determined  nature,  by  a particular  degree 
of  heat,  and  diffipable  by  a greater,  and  thence  to  afford  peculiar  exha- 
lations able  to  correft  the  former  ; as  ’tis  annually  obferved  at  Grand 
Cairo , that  the  plague,  during  the  heat  of  fummer,  ceafes  to  be  mortal, 
and  grows  much  lefs  contagious,  when  the  Nile  begins  to  overflow.  This 
feerns  occafion’d  by  nitrous,  or  other  exhalations,  plentifully  afforded 
from  the  arrival  of  frefli  water  ; and  not  from  the  coolnefs  it  occafions  ; 
fince  the  plague  will  rage  in  much  colder  weather  than  can  happen  in 
Egypt  during  the  month  of  July. 

The  air  being  fluid,  as  well  as  water,  and  impregnated  with  falts  of 
different  kinds,  ’tis  not  improbable,  that  what  happens  in  water,  impreg- 
nated with  fuch  falts,  may  alfo  happen  in  the  air.  Two  proper  quan- 
tities of  different  falts  being  diffolved  in  hot  water,  they  floated  undi- 
ftinguifhably  therein,  and  retain’d  a capacity  to  aft  in  conjunction  upon 
feveral  occafions-,  yet  when  the  liquor  became  cold,  the  faline  particles 
of  one  kind  being  no  longer  agitated  by  a due  degree  of  heat,  fhot  into 
cryftals  -,  and  lofing  their  fluidity  and  motion,  vifibly  feparated  them- 
felvesfrom  the  other,  which  ftill  continued  fluid  in  the  liquor,  and  capable 
only  of  acting  feparately.  Hence  it  feems  probable,  that  coldnefs  and 
heat  may,  for  a time,  greatly  alter  the  qualities  of  the  air,  with  regard  to 
the  bodies  and  health  of  mankind.  The  cleared:  inftance  I have  feen  of 
this  ohfervation,  was  afforded  me  by  the  following  experiment. 

Having  diffolved  equal  quantities  of  alum  and  nitre  in  the  fame  par- 
cel of  fair  water,  we  firft  evaporated  a confiderable  part  of  the  liquor, 
and  then  expofed  the  remainder  to  the  cold  in  an  earthen  veffel  ; by 
which  means  the  alum  firfl  coagulated  at  the  bottom  and  fides  thereof, 
in  a multitude  of  eight-fided  figures,  whilft  no  cryftals  of  the  nitre  ap- 
peared. Upon  further  evaporating  the  liquor,  and  removing  it  from, 
the  fire,  we  gain’d  more  grains  of  alum,  but  yet  no  nitre t we,  there- 
fore, evaporated  more  of  the  water,  till,  at  length,  the  nitre  plenti- 
fully fhot  into  its  proper  cryftals. 

A moufe  lived  for  ten  minutes,,  with  only  a fourth  of  the  natural 
quantity  of  the  air,  and  three  afterwards.  * 
f An  eminent  virtuofo  informed  me,  that  in  the  country  of  Campen , he 
Haw  feveral  fhallow  pits  dug  for  peat,  till  they  came  to  a kind  of  quick - 


* Dr.  Halley  tells  us,  ’tis  found  by  expe- 
riment, that  a gallon  of  air,  included  in  a 
bladder,  and  reciprocally  infpired  and  ex- 
pired by  means  of  a pipe,  will  become  unfit 


for  farther  refpiration  in  little  more  than  a 
minute.  Philo Jopbica  l Tran  fa  fiions,  N°.  349. 
p.  492. 
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fund,  whereon  the  rain  having  fain  for  fome  years,  had  form’d  a kind  of  Nat.  Hist. 
clay,  from  whence  good  iron  was,  by  skill,  attainable.  The  fame  perfon 
afiured  me,  he  had  frequently  diftilled  the  water  of  Campen , in  fine  new 
olafies,  and  that  notwithftanding  its  rectification,  it  always  left  a con- 
fiderabie  quantity  of  ftony  matter  at  the  bottom. 

“ Milleffow,  a mountain  in  Bohemia,  prog  noil  icates  the  weather.  I 
cc  once  beheld  this  whole  mountain  covered  with  very  thick  clouds, 

“ whilft  the  other  mountains,  which  flood  around  it,  mew’d  no  figns 
C{  of  any,  and  the  fun  alfo  fhone  very  bright  the  inhabitants,  how- 
“ ever,  upon  this  prepared  for  foul  weather,  and  advifed  me  to  do  the 
44  like-,  when  in  the  fpace  of  a. quarter  of  an  hour,  the  sky  grew  clou- 
44  -dy,  the  fun  withdrew  his  rays,  and  a prodigious  fhower  enfued.  At 
44  another  time,  I found  all  the  mountains  about  Milleffow  reek  with  va- 
44  pours,  while  Milleffow  it  felf  was  not  afife&ed  ; when  the  inhabitants 
44  faid,  they  apprehended  no  mifehief  from  hence,  for  that  Milleffow 
44  wou’d  drink  up  all  thofe  clouds.  ” 

44  At  Lijle  in  Flanders,  there  fell,  in  the  month  of  May,  a fhower  of  Large  hail. 

44  hail,  the  fmallefl  flones  whereof  were  as  big  as  pigeons  eggs.  The 
44  ftorm  falling  upon  the  citadel,  and  the  whole,  town,  broke  all  the 
44  windows  that  faced  the  wind,  laid  open  the  tops  of  the  houfes,  tore 
44  up  the  trees,  fpoiled  the  corn,  and  killed  all  the  hares  and  par- 
“ fridges.  Some  of  thefe  hail -flones  weighed  a quarter  of  a pound,.  ' 

44  fome  half  a pound,  others  three  quarters,  and  the  largeft  fort  of  all 
44  above  a pound.  In  the  middle  of  fome  of  them  was  a brown  fub- 
44  fiance,  which  put  into  the  fire  made  a loud  noife  therein  : others 
44  were  tranfparent,  and  immediately  melted  like  lead,  when  laid  before 
44  the  fire  ; tho’  thefe  were  harder  than  the  reft.  ” 

44  In  that  year  the  duke  of  York  laft  return’d  from  Scotland  to  London,  a 'fhower  of 
44  at  the  upper  part  of  Galloway  in  Scotland,  there  rain’d  fuch  a fhower 
44  of  fmall  fifties,  exaClly  refembling  herrings  in  their  colour,  tail,  and 
44  form,  that  they  cover’d  two  acres  of  land  belonging  to  Sir  Robert 
44  Murray  of  Brughion.  This  I confirm’d  to  his  royal  highnefs,  as  ha- 
44  ving  my  felf  feen  fome  of  the  fifties.  His  highnefs  ingenioufiy  ac- 
44  counted  for  the  phenomenon,  by  fuppofing  the  whole  number  raifed. 

44  with  the  water  by  a whirlwind,  and  carried  into  the  air  from  whence 
44  they  afterwards  fell  by  their  own  weight  to  the  ground.  ” 
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BESIDES  heat,  cold,  drynefs,  moifture,  gravity,  elafticity, 
the  power  of  refracting  the  rays  of  light,  &c.  I have  often 
fflfpe&ed  there  maybe  fome  more  latent  qualities  in  the  air,  dif- 
ferent from  thefe,  and  principally  arifing  from  the  fubflantial  parts  or  in- 
gredients whereof  it  confifts.  For  our  atmofphere  is  a confufed  aggregate  of 
effluvia  from  fuch  different  bodies,  thattho’  they  all  agree  in  conftituting, 
by  their  minutenefs  and  various  motions,  one  great  mafs  of  fluid  matter, 
yet,  perhaps,  there  is  not  a more  heterogeneous  body  in  the  world. 

’Tis  highly  probable,  that  befides  thofe  vapours  and  exhalations 
which,  by  the  heat  of  the  fun,  are  elevated  into  the  air,  and  there 
afford  matter  for  fome  meteors,  as  clouds,  rain,  parhelions,  and  rain- 
bows ; there  are,  fometimes,  at  leaft,  and  in  fome  places,  plenty  of 
effluvia  emitted  from  the  fubterraneal  parts  of  the  terreftrial  globe  : 
and  ’tis  no  lefs  probable,  that  in  the  fubterraneal  regions  there  may  be 
many  bodies,  fome  fluid,  and  fome  confiftent,  which,  tho’  of  an  ope- 
rative nature,  and  likely,  upon  occaflon,  to  emit  fteams,  feldom  or 
never  appear  upon  the  furface  of  the  earth ; fo  that  feveral  of  them 
have  not  fo  much  as  names  afflgn’d  them  even  by  mineralifts.  Now 
among  this  multitude  and  variety  of  bodies  that  lie  buried  out  of 
fight,  who  knows  but  there  may  be  many  of  a nature  very  different 
irom  thofe  we  are  hitherto  acquainted  with  ; and  that  as  feveral 

won- 
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wonderful  and  peculiar  operations  of  the  load-ftone,  tho* ** *•*  a mineral,  Nat.  Hist. 
many  ages  ago  famous  among  philofophers  and  phyficians,  were  not  dif- 
cover’d  till  of  late  ; fo  there  may  be  other  fubterraneous  bodies,  endued 
with  confiderable  powers,  which,  taus,  remain  unknown  ; and  would, 
if  known,  be  found  different  from  thofe  of  the  foffils  wherewith  we 
are  hitherto  acquainted  ? 

Farther,  the  fun  and  planets  may  have  influences  here  below,  di-  Celeftial 
ftindt  from  their  heat  and  light.  And  the  fubtile  effluvia,  even  of  effluvia  in  ti* 
thefe  bodies,  may  reach  our  air,  and  mix  with  thofe  of  our  globe  in  air' 
that  great  receptacle  of  celeftial  and  terreftrial  fteams,  the  atmofphere. 

The  very  fmall  knowledge  we  have  of  the  ftru<5ture  and  conftitution  of 
globes  fo  vaftly  romote  from  us,  and  our  great  ignorance  of  the  na- 
ture of  the  particular  bodies  that  may  be  prefum’d  to  be  contain’d  in 
thofe  globes,  which,  in  many  things,  appear  of  kin  to  this  we  in- 
habit, leaves  room  to  conje&ure,  that  many  of  thofe  bodies,  and  their 
effluvia,  may  be  of  a nature  quite  different  from  thofe  we  here  take 
notice  of  * ; and  may,  confequently,  operate  after  a very  different 
and  peculiar  manner.  And  tho’  the  chief  of  the  heterogeneous  effluvia,  Effluvia from 
that  endure  the  air  with  fecret  qualities,  may,  probably,  proceed  tie  operations* 
from  beneath  the  furface  of  the  earth,  and  from  the  celeftial  bodies  ; air' 
yet  at  fome  times,  and  in  fome  places,  the  air  may  derive  multitudes  of 
efficacious  particles  from  its  own  operations  ; acling  as  a fluid  fubftance 
upon  the  vaft  number  and  variety  of  bodies,  which  are  immediately 
expofed  to  it.  For  tho’,  by  reafon  of  its  great  thinnefs,  and  of  its 
being,  in  its  ufual  ftate,  deftitute  both  of  taft:  and  fmell,  it  feems 
wholly  unfit  to  be  a menftruum  •,  yet  it  may  have  a diffolving,  or  at 
leaft  a confuming  power  on  many  bodies  •,  especially  fuch  as  are  pecu- 


* Sir  Ifaac  Neve  ton,  after  his  ufual  man- 
ner, has  on  a folid  foundation  carried  this 
thing  a furprizing  length.  “ The  comet, 
“ fays  he,  which  appeared  in  the  year  16S0. 
“ was  not,  in  its  perihelion,  diilant  from 
the  fun’s  body  fo  much  as  a fixth  part  of 
“ his  diameter  ; and  confequently,  by  rea- 
*“  fon  of  its  vail  velocity  at  fo  near  an  ap- 
“ proach,  and  the  denfity  of  the  fun’s  at- 
“ mofphere,  it  mull  have  fuffered  fome  re- 
“ fritance  and  retardation,  by  means  where- 
“ of  ’twas  drawn  nearer  to  the  fun  ; fo  that 
“ approaching  ftill  nearer  in  every  revolu- 

**  tion,  it  mult,  at  length,  fall  into  the  bo- 
“ dy  of  him.  In  its  aphelion,  alfo,  where 
“ its  motion  is  exceeding  flow,  it  may,  fome- 

*•*  times  be  retarded  by  the  attraction  of 
“ other  comets,,  and  afterwards  fall  into 
“ the  fun.  Thus  alfo  the  fixed  liars,  which 
“ gradually  fpend  themfelves  in  light  and 
*■*  vapour,  may  be  recruited  by  comets 
“ falling  into  them  ; and  being  thus  light- 
**  ed  up  again,  and  having  new  aliment 


“ afforded  them,,  may  pafs  for  new  flars. 
“ But  the  vapours,  which  arife  from  the 
“ fun,  the  fixed  flars,  and  the  tails  of  co- 
“ mets,  may,  by  their  gravity,  fall  into  the 
“ atmofpheres  of  the  planets  ; and  there  be 
“ condenfed  and  turned  into  water  and  moifl 
“ fpirits,  and  thence  gradually,  by  a flow 
“ heat,  into  falts,  fulphurs,  tin&ures,  mud, 
“ clay,  marl,  fand,  ftones,  coral,  and  other 
“ terreftrial  fubftances.  But  as  the  fun’s 
“ body  decreafes,  the  mean  motions  of  the 
“ planets  about  the  fun  will,  by  degrees,  be 
“ retarded  ; and  as  the  earth  increafes,  thfr 
“ mean  motion  of  the  moon  about  the  earth, 
“ will  be  gradually  accelerated  : and,  in* 
“ deed,  Dr.  Halley,  from  comparing  the 
“ Babyknijh  obfervations  of  eclipfes,  with 
“ thoie  of  Albategnius,  and  the  moderns, 
*■*  was  the  firft,  that  I know  of,  who  ob- 
“ ferved  the  mean  motion  of  the  moon, 
“ compared  with  the  d:umal  motion  of  the 
“ earth,  to  accelerate  gradually.  ” Nentcn. 
“ Princip.  p.  480,  481, 
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liarly  difpofed  to  admit  its  operations.  For  the  air  has  a great  ad- 
vantage, by  the  vaft  quantity  of  it  that  may  come  to  work,  in  pro- 
portion to  the  bodies  expofed  thereto.  And  in  feveral  cafes,  the  quan- 
tity of  a menftruum  may  much  more  confiderably  fupply  its  want  of 
ftrength,  than  chyrriifts. feem  commonly  aware  of.  There  are  liquors 
too,  which,  tho’  they  pafs  for  infipitl,  are  not  quite  deftitute  of  cor- 
pufcles  fit  to  a£t  as  a folvent  •,  efpecially  if  they  have  time  enough  to 
make,  with  the  other  parts  of  the  fluid,  fuch  numerous  and  various 
motions  as  mull:  bring  now  fome  of  them,  and  then  others,  to  hit  a- 
gainft  the  body  expofed  to  them.  Thus  we  find  a ruft  on  copper, 
that  has  been  long  expofed  to  the  air  •,  whofe  faline  particles,  in  time, 
gradually  faftcn  themfelves,  in  fuch  numbers,  to  the  furface  of  the 
metal,  as  to  corrode  it,  and  produce  a fubftance  of  the  colour  of  ver- 
digreafe  ; which  is  a factitious  body,  made  of  the  fame  metal,  corro- 
ded by  the  fharp  corpufcles  of  vinegar,  or  of  the  hulks  of  grapes. 
And  by  the  power  which  mercury  has  to  diflolve  gold  and  filver,  it 
appears  not  always  necefiary,  that  a fluid  folvent  Ihould  affect  the  tall. 
And  as  to  thofe  bodies  on  which  the  aerial  menffruum  can  operate,  its 
immenfe  quantity  may  bring  this  advantage,  that  tho’  even  the  ftrong- 
elt  menltrua,  if  they  bear  no  great  proportion,  in  bulk,  to  the  bodies 
they  are  to  work  on,  are  eafily  glutted,  and  being  unable  to  take  up 
any  more,  leave  the  reft  of  the  body  undiffolved  ; this  bears  fo  vaft  a 
proportion  to  the  bodies  expofed  to  it,  that  when  one  portion  of  it  has 
impregnated  it  felf  as  much  as  ’tis  able,  there  may  ftill  come  frefh  to 
operate  farther  on  the  remaining  part  of  the  body. 

But  befides,  the  faline  and  fulphureous  particles,  that,  atleaft,  in  fome 
places,  may  impregnate  the  air,  and  give  it  the  greater  affinity  to 
proper  chymical  menftrua,  it  may,  merely  as  a fluid  body,  confifting 
of  corpufcles  of  different  fizes,  and  folidities  reftlefly  and  varioufly 
mov'd,  be,  upon  account  hereof,  ftill  diffolving,  or  preying  upon  the 
particles  of  the  bodies  fubmitted  to  its  aCtion.  For  many  of  the 
aerial  corpufcles  hitting  or  rubbing  every  minute  againft  thofe  par- 
ticles of  bodies  that  chance  to  lie  in  their  way,  may  well,  by  their 
numerous  occurfions  and  attritions,  ftrike  off  and  carry  along  with 
them  now  fome,  and  then  others  of  their  particles  ; as  it  happens  in 
water,  which,  tho’  very  foft  and  fluid,  wears  out  fuch  hard  and  folid 
bodies  as  ftones  themfelves,  if  it  often  meet  them  in  its  paffage.  The 
aerial  corpufcles,  indeed,  are  very  minute,  and  the  bodies  expofed  to 
them  often  large,  and  feemingly  folid  •,  but  ’tis  not  upon  the  whole 
body  at  once,  that  they  endeavour  to  work,  only  on  the  fuperficial 
particles,  which  may  often  be  more  minute  than  thofe  orpufcles. 
Thus  a lump  of  loaf-fugar,  or  Sal  gemmae,  being  caft  into  i o mon  wa- 
ter, tho’  this  liquor  be  infipid,  and  the  motions  of  its  co*  fcles  very 
languid,  yet  thefe  corpufcles  are  able  to  loofen  and  carry  off  the  fu- 
perficial particles  of  the  fugar  or  fait  that  chance  to  lie  in  their  way  ; 
and  frefh  corpufcles  of  water  ftill  fucceeding,  to  work  upon  the  re- 
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main! n o’  particles  of  the  body  that  {land  in  their  way,  the  whole  lump  Nat.  Hist, 
is  Gradually  diffolv’d,  and  ceafes  to  appear  to  the  eye  diftintt  from  the 
liquor.  And  ’tis  net  impoffible  that  fome  bodies  may  receive  a dif- 
pofition  to  volatility  ; and  confequently,  to  pafs  into  the  air  by  the 
abtion  either  of  the  fun-beams,  or  of  fome  fubftance  that  once  iftued 
out  of  the  fun,  and  reached  to  our  air.  For  there  may  be  certain 
bodies,  generally  in  the  form  of  liquors,  which,  tho’  they  pafs  off  from 
fome  peculiarly  difpos’d  fubftances,  will,  during  their  ffay  or  contact, 
produce  in  them  a great  and  ftrange  aptnefs  to  be  volatilized  ; at  leaft, 

’tis  agreeable  to  experience,  that  either  upon  the  accounts  abovemen- 
tioned,  or  of  fome  others,  thofe  parts  of  the  atmofphere,  which,  in 
a ftridter  fenfe,  may  be  called  the  air,  are  in  fome  places  fo  intermixed 
with  particles  of  different  kinds,  that  among  fo  great  a number  of  va- 
rious forts  of  them,  ’tis  very  likely  there  fhould  be  fome  kinds  of  an 
uncommon  and  an  unobferv’d  nature  ; as  might  feem  probable  by  the 
wafting  of  odorous  bodies,  and  efpecially  camphire  *,  and  becaufe  fome 
folid  bodies  actually  cold,  when  their  fuperficial  parts  are  newly  taken 
off,  emit,  tho’  invifibly,  fuch  large  fteams  into  the  air,  as  continually 
to  grow  manifeftly  lighter  upon  the  balance. 

The  firft  phenomenon  I fhall  propofe,  to  ftrengthen  thefe  fufpicions,  Tbegramtb 
is,  the  appearance  or  growth  of  fome  frits,  in  certain  bodies  which  "re^°ta 

afford  them  not  at  all  •,  or  nothing  near  in  fuch  plenty,  or  fo  foon,  unr  * ° 

lefs  they  be  expos’d  to  the  air. 

Sufpedting  a folid  marcafite,  hard  as  (tone,  to  be  fit' to  make  an  in- 
ftance  for  my  purpofe,  I caus’d  it  to  be  broken,  that  the  internal  and 
more  fhining  parts  might  be  expos’d  to  the  air  ; but  tho*  this  were  done 
in  a room  where  a good  fire  was  ufually  kept,  fo  that  the  marcafite  was 
not  only  fneltered  Irom  the  rain,  but  kept  in  a dry  air  ; yet  after  a 
while,  I difeover’d,  upon  the  glittering  parts,  an  efflorefcence  of  a vi- 
triolic nature.  And  afterwards  meeting  with  a ponderous,  and  dark 
coloured  mineral,  which  at  the  firft  breaking  difeover’d  tq  the  eye  no 
appearance  ot  any  fait,,  nor  fo  much  as  any  fhining  marcafitical  par- 
ticles •,  we  found,  neverthelefs,  that  a large  quantity  of  thefe  hard  and 
heavy  bodies  being  kept  expofed  to  the  air,  even  in  a room  that  pre- 
ferved  them  from  the  rain,  tho’,  probably,  they  had  lain- many,  ages 
entire  on  the  hill  wherein  they  were  found  ; yet  in  a few  months,  by 
the  operation  of  the  air  upon  them,  they  were  in  great  part  crumbled 
to  a powder,  exceeding  rich  in  copperas.  Nay,  having  laid  up 
fome  of  thefe  ftenes  in  a room  where  I conftantly  kept  a fire,  and  in 
the  drawer  of  a cabinet,  which  I did  not  often  take  out  to  give  them 
frefh  air, . rnoft  of  them  were  covered  with  a large  efflorefcence  ; .which, 
by  its  confpicuous  colour,  between  blue  and  green,  by  its  taftand  fitnefs 
to  make  in  a trice  an  inky  mixture,  with  an  infufion  of  galls*  fuffi- 
ciently  manifefted  it  felf  to  be  vitriol  •,  the  growth  whereof,  by  the 
help  of  the  contact  of  the  air,  is  the  more  confiderable,.  becaufe  it  is 
not  a mere  acid  fait,  but  abounds  in  fulphureous  and  combuftible  parts, , 

which- 
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Nat,  Hist,  which  1 have  feveral  times  a&ually  feparated,  or  obtain’d  from  Com* 
n-,on  vitriol,  without  the  addition  of  any  combuftible  body  ; and  fome- 
Tffrtes  without  any  addition  at  all.  It  was  alfo  uncommon,  that  our 
blac'kifh  minerals  required  no  longer  time,  nor  any  rain,  to  make  them 
afford  their  vitriolic  efflorefcencies  ; for  I kept  many  of  thofe  mar- 
cafites,  both  glittering  ones  and  others,  of  which  they  make  great 
quantities  of  vitriol  at  Deptford , without  perceiving  in  them  a change, 
that  came  any  thing  near  to  what  I have  mentioned.  And  I have 
obferved  thofe  whofe  trade  it  is  to  make  vitriol,  are  often  oblig’d  to 
let  their  vitriol-ftones,  as  they  call  them,  lie  for  half  a year,  nay, 
fometimes  two  years,  expofed  not  only  to  the  open  air,  but  to  the 
-rain  and  fun,  before  they  can  obtain  from  them  their  vitriolic 
parts. 

That  alfo  the  earth,  or  ord  of  alum,  robb’d  of  its  fait,  will,  in  traft 
of  time,  recover  it,  by  being  expofed  to  the  air,  we  are  affured  by  the 
experienced  Agricola.  I have  likewile  obferved,  that  fome  kind  of  lime 
in  old  walls  and  moift  places,  has,  in  time,  gain’d  a large  efflorefcence, 
very  much  of  a nitrous  nature;  as  I was  convinced,  by  having  obtain’d 
falt-petre  from  it,  upon  barely  diffolving  it  in  common  water,  and 
evaporating  the  filtred  folution  : and  alfo  in  calcined  vitriol,  whofe 
faline  parts  have  been  driven  away  by  the  violence  of  the  fire,  particles 
of  frefh  fait  may  be  found,  after  it  has  lain  a competent  time  in  the 
air. 

Biittho’  thefeand  the  like  obfervations  have  generally  pafs’d,  with- 
out being  call’d  in  queftion  ; yet  it  feems  to  me  fomewhat  doubtful, 
whether  the  falts  that  appear  in  the  forementioned  cafes,  are  really 
produced  by  the  operation  of  the  air  working  as  an  agent,  or  alfo 
concurring  as  an  ingredient  ; or  whether  thefe  faline  fubftances  proceed 
not  from  fome  internal  thing,  analagous  to  a feminal  principle,  cau- 
fing  in  them  a kind  of  maturation  of  fome  parts  ; which  being  once 
ripen’d,  and  perhaps  afiifted  by  the  moifture  of  the  air,  difclofe 
themfelves  in  the  form  of  faline  concretions  ; as  in  the  feculent  or 
tartarous  part  of  wines,  there  will,  in  traft  of  time,  be  generated  or 
produced,  numerous  corpufcles  of  a faline  nature,  that  give  the  acid 
taft  we  find  in  tartar,  efpecially  in  that  of  Rhenifh  wine.  It  may  alfo  be 
fufpetted,  that  the  falts  found  in  marcafites,  in  nitrous  and  aluminous 
earths,  iAc.  are  made  by  the  faline  particles  of  the  like  nature  ; that 
among  multitudes  of  other  kinds  fwim  in  the  air,  and  are  attracted 
by  the  fimilar  particles  yet  remaining  in  the  terreftrial  bodies,  which 
:are,  as  it  were,  the  wombs  of  fuch  minerals  ; as  fpirit  of  nitre  will  with 
fixed  nitre,  and  fome  other  alkalies,  compofe  falt-petre  ; or  elfe,  that 
fuch  aerial  falts,  afiifted  by  the  moifture  of  the  air,  foften,  open,  and 
almoft  corrode,  or  diffolve  the  more  terreftrial  fubftance  of  thefe 
wombs,  and  thereby  follicit  and  extricate  the  latent  faline  particles;  and 
by  their  union  with  them,  compofe  thofe  refulting  bodies  that  re- 
fernble  vitriol,  alum,  &V.  However,  if  a convenient  quantity  of  nitrous 

earth. 
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earth,  or  other  proper  fubftance,  be  kept  in  a clofe  veflel,  whereto  the  Nat.  Hist. 
air  has  no  accefs,  for  as  long  a time  as  has  been  obferv’d  fufficient  to 
impregnate  the  like  fubftance,  or  a portion  of  the  fame  matter  that  was 
included,  it  may  help  to  remove  our  fcruples;  for  if  the  body  that 
was  kept  clofe,  have  either  gain’d  fait  at  all,  or  very  much  lefs  in 
proportion  to  its  bulk,  than  that  which  was  kept  expofed,  we  may 
thence  learn,  what  is  to  be  afcribed  to  the  air  in  the  production  of 
nitre,  or  other  faline  concretions.  And  having  obierved  none  of  thefe 
bodies,  that  would  fo  foon,  and  fo  manifeftly  even  to  the  eye,  difclofe 
a faline  fubftance,  as  the  blackifh  vitriol-ore  before  mentioned  *,  I 
judged  this  a very  fit  fubjeft,  wherewith  to  try  what  maturation,  or 
time,  the  air  being  fecluded,  wou’d  do  in  this  cafe.  Accordingly, 
having  taken  fome  fragments  of  it,  which  we  carefully  freed  from  the 
adhering  vitriolic  efflorefcence,  we  put  of  different  fizes  of  them  into 
two  conveniently  fhap’d  glafles,  which  being  hermetically  fealed,  were 
order’d  to  be  kept  in  fit  places  •,  by  which  means  ’twas  expected,  that 
even,  without  opening  the  glafles,  we  fhould  be  able  eafily  to  fee,  by 
the  changed  colour  of  the ' fuperficial  parts,  whether  any  vitriolic 
efflorefcence  was  produced  ; but  thro’  the  negligence,  or  mi  flake,  of 
thofe  to  whom  the  care  was  recommended,  the  experiment  was  never 
brought  to  an  iffue.  Tho’  after  fome  time  I perceiv’d,  that  notwith- 
ftanding  the  glafs  had  been  fo  clofely  flopp’d,  there  plainly  appeared 
on  the  outfide  of  the  mafs,  fome  grains  of  an  efflorefcence  •,  whofe 
colour,  between  blue  and  green,  argued  it  to  be  of  a vitriolic  nature. 

But  although,  till  the  fuccefs  of  fome  fuch  trial  be  known,  I dare  not 
confidently  pronounce  about  the  prod u (51  ion  or  regeneration  of  falts,  in 
bodies  that  have  been  robb’d  of  them,  and  afcribe  it  wholly  to  the  air  ; 
yet  when  1 confider  the  feveral  great  effects  of  the  air  upon  ftveral 
other  bodies,  I think  it  not  rafh  to  conjefture,  in  the  mean  time,  that 
the  operations  of  the  air  may  have  a confiderable  fhare  in  thefe  phe- 
nomena •,  and  fo,  that  there  may  be  latent  qualities  in  the  air  ; thefe 
qualities  being  underftood  in  concreto , together  with  the  fubftances,  or 
corporeal  effluvia,  wherein  they  refide.  And  of  fuch  aerial  qualities, 
taken  in  this  fenfe,  I fhall  now  proceed  to  mention  fome  other  inftanccs. 

The  difficulty  we  find  in  keeping  flame  and  fire  alive,  tho’  but  for  Avitalfub- 
a little  time,  without  air,  renders  it  fufpicious,  that  there  may  be  dif-  flance  ln  th< 
perfed  thro’  the  reft  of  the  atmofphere,  fome  odd  fubftance,  either  of atr' 
a folar,  aftral,  or  other  foreign  nature  ; on  account  whereof  the  air  is 
fo  neceffary  to  the  fubftance  of  flame.  And  this  neceffity  I have  found 
to  be  more  confiderable,  and  lefs  dependent  upon  the  manifeft  attributes 
of  the  air,  than  isufually  obferv’d  •,  for  by  trials  purpofely  made,  it  has 
appear’d,  that  a fmall  flame  of  a lamp,  tho’  fed  perhaps  with  a fubtile, 
thin  oil,  wou’d  in  a large  glafs- receiver  expire  for  want  of  air,  in  a far 
lefs  time  than  one  wou’d  believe.  And  it  will  not  much  leflen  the 
difficulty  to  alledge,  that  either  the  grofs  fuliginous  fmoke  in  a clofe 
veflel  ftifled  the  flame,  or  that  the  prefiure  of  the  air  is  requifite  to 
Vol.  III.  M impel 


8 2 Hidden  Qualities 

Nat.  Hist,  impel  up  the  aliment  into  the  wieck  ; for  to  obviate  thefe  objections., 
I have,  in  a large  receiver,  employed  a very  fmall  wieck,  with  fuch 
rectified  fpirit  of  wine,  as  wou’d  in  the  free  air  burn  totally  away  ; yet 
when  a very  fmall  lamp,  furnifhed  with  fuch  a very  flender  wieck,  was 
made  to  burn,  and  filled  with  this  liquor,  was  put  lighted  into  a large 
receiver,  that  little  flame,  tho’  itemittedno  vifible  fmoke  at  all,  wou’d 
ufually  expire  within  about  one  minute,  and  often  in  lefs  > and  this  tho’ 
the  wieck  was  not  fo  much  as  fing’d  by  the  flame  : nor  indeed  is  a 
wieck  neceflary  for  the  experiment,  fince  highly  rectified  fpirit  of  wine 
will,  in  the  free  air,  flame  away  without  it.  And  it  feems  furprizing, 
what  that  fhould  be  in  the  air,  which  enabling  it  to  keep  flame 
alive,  does  yet,  by  being  confum’d  or  deprav’d,  fo  fuddenly  render  the 
air  unfit  to  preferve  flame.  It  alfo  feems  by  the  fudden  wafting  or 
fpoiling  of  this  fine  fubftance,  whatever  it  be,  that  the  bulk  of  it  is  but 
very  fmall  in  proportion  to  the  air  it  impregnates  with  its  vertue  : 
for  after  the  extinction  of  the  flame,  the  air  in  the  receiver  was  not 
vifibly  alter’d  •,  and,  for  ought  I could  perceive  by  feveral  ways  of 
judging,  the  air  retained  either  all,  or  at  leaft  the  far  greateft  part  of 
its  elafticity  •,  which  I take  to  be  its  moft  genuine  and  diftinguifhing 
property.  And  this  undeftroy’d  fpringynefs  of  the  air,  with  the  ne- 
ceflity  of  frefh  air  to  the  life  of  hot  animals,  fuggefts  a great  fufpicion 
of  fome  vital  fubftance,  if  I may  fo  call  it,  diffufed  thro’  the  air  ; whe- 
ther it  be  a volatile  nitre,  or  rather,  fome  anonymous  fubftance,  fide- 
real  or  fubterraneal  •,  tho’  not  improbably  of  kin  to  that  which  feems 
fo  neceflary  to  the  maintenance  of  the  other  flames. 

By  keeping  putrefied  bodies  in  glafles  hermetically  feal’d,  and  there- 
by fecured  from  the  contaCt  of  the  external  air,  I have  not  been  able 
to  produce  any  infeCt,  or  other  living  creature  ; tho’  fometimes  I have 
kept  animal  fubftances,  and  even  blood,  fo  included  for  many  months ; 
and  one  or  two  of  them  for  a longer  time ; and  tho’  thefe  fubftances 
had  a manifeft  change  made  in  their  confiftence,  whilft  they  remain’d 
feal’d  up.  I fhall  here  add  another  obfervation,  that  I met  with  in  a 
little  diflertation,  de  admirandis  Hungari a?  aquis , written  by  an  Hungarian 
nobleman  ; where  fpeaking  of  the  native  fait  which  abounds  in  their 
regions,  he  fays  that  “ in  the  chief  mine  of  Tranfylvania,  called  De- 
“ fienfis , there  was,  a few  years  before  he  wrote*  a great  oak,  like  a 
4C  huge  beam,  dug  out  of  the  middle  of  the  fait  ; but  tho’  it  was  fo 
“ hard,  that  it  could  not  eafily  be  wrought  upon  by  iron  tools,  yet 
“ being  expos’d  to  the  air  out  of  the  mine,  it  became  fo  rotten,  that 
“ in  four  days  it  was  eafily  to  be  crumbled  between  the  fingers.  ” And 
of  that  corruptive,  or  diflolutive  power  of  the  air  near  thofe  mines, 
the  fame  author  mentions  other  inftances. 

Seminal  cor-  Having  found  an  antimonial  preparation  to  prove  emetic,  in  a cafe 

pufclts  m the  where  I did  not  at  all  expert  it  ; I enquired  oi  fome  phyficians  and 
chymifts  of  my  acquaintance,  whether  they  had  not  taken  notice,  that 
Antimonium  diaphoreticum  wou’d  become  vomitive,  if  ’twere  not  kept 
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from  the  air?  And  more  than  one  phyfician  affured  me,  it  wou’d  ; as  Nat.  Hist. 
they  had  found  by  particular  trials.  I find  alfo,  that  the  experienced 
Znvelfer  gives  a caution  againft  letting  the  air  come  at  thefe  antimonial 
medicines  ; left  it  fhould  render  them,  as  he  lays  it  will  in  tradt  of  time, 
not  only  emetic,  but  difpos’d  to  produce  heart-burnings,  faintings,  and 
other  bad  fymptoms.  And  I learnt  from  a very  ingenious  phyfician, 
that  having  carefully  prepared  Antimonium  diaphoreticum , he  gave  many 
doles  of  it  whilft  it  was  frelh,  and  kept  ftopt  in  a glafs,  without  find- 
ing that  in  any  patient  it  procured  one  vomit  i but  having  kept  a par- 
cel of  the  fame  remedy  for  a confiderable  time,  in  a glafs,  only  cover’d 
loofely  with  a paper  •,  the  medicine,  vitiated  by  the  air,  prov’d  ftrongly 
emetic  to  thofe,  who  neither  by  conftitution,  nor  foulnefsof  ftomach,  or 
on  any  other  difcernable  account,  were  more  than  others  that  had  taken 
it,  difpos’d  to  vomit.  By  which  obfervations,  and  what  I before  re- 
mark’d of  falt-petre  obtainable  from  lime,  it  fhould  feem,  as  if  ei- 
ther there  were  in  the  air  a fubftance  difpofed  to  be  aftimilated  by  all 
kinds  of  bodies  ; or  that  the  air  is  fo  vaft  and  rich  a magazine  of  in- 
numerable feminal  corpufcles,  and  other  analogous  particles,  that  al- 
moft  any  body  long  expos’d  thereto,  may  there  meet  with  particles  of 
kin  to  it  felf,  and  fit  to  repair  its  injuries  and  Ioffes,  and  reftore  it  to 
its  natural  ftate. 

M.  de  Rochefort , in  the  account  he  gives  of  the  fruit  of  the  tree  Junipa , A lixivious 

the  juice  whereof  is  employ’d  by  the  Indians  to  black  their  Ikins,  that  ProPerty  in  the 
they  may  look  the  more  terrible  to  their  enemies,  obferves,  that  tho’  the  air' 
llain  or  tindture  of  this  fruit  cannot  be  walk’d  out  with  foap  ; yet  with- 
in nine  or  ten  days  it  will  vanifh  of  it  felf : which  wou’d  make  one 
fufpedt,  that  there  may  be  in  the  air  fome  fecret,  powerful  fubftance, 
that  renders  it  a menftruum  of  more  efficacy  than  foap  it  felf,  to  take 
away  ftains.  I have  feen  this  fruit,  but  not  whilft  it  was  juicy  enough 
to  have  a trial  made  with  it,  which  I fhould  have  been  glad  of,  becaufe 
the  author  does  not  clearly  exprefs,  whether  this  difappearing  of  the 
tindture  happens  indifferently  to  the  bodies  it  chances  to  ftain,  or  is 
only  obferved  on  the  Ikins  of  men  : for  as  in  the  former  cafe  ’twill 
afford  an  inftance  pertinent  to  our  prefent  purpofe ; fo  in  the  latter,  I 
fhould  fufpedt,  that  the  vanilhing  of  the  tindture  may  be  due,  not  fo 
much  to  the  operation  of  air  upon  it,  as  to  the  fweat  and  exhalations 
of  a human  body  •,  which  abounding  with  volatile  fait,  may  either  de- 
ftroy,  or  carry  off  with  them,  the  colour’d  particles  they  meet  with  in 
their  paffage. 

I have  fometimes,  with  wonder,  obferv’d  the  excellency  of  the  better  Apo-werin 
fort  of  Damafco  fteel,  in  comparifon  of  ordinary  lteel.  And  there  is  *t>e  air  ta 
one  phenomenon,  which,  tho’  I am  not  fure  it  belongs  to  the  latent 
qualities  of  the  air,  yet  becaufe  it  very  well  may,  I will  here  relate  it.  ^ 
Having  enquired  of  an  eminent  and  experienced  artificer,  whom  I employ 
in  fome  difficult  experiments,  about  the  properties  of  Damafco  fteel  ; 
the  honeft,  fober  man,  averr’d  to  me,  that  when  he  made  inftruments 
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zort,  c Jc.  made  of  it,  were  newly  forg’d,  they  would  be,  fometimes, 
worfe  than  thofe  of  other  fteel  ; yet  when  they  had  been  kept  for  a 
year,  or  two,  or  three  in  the  air,  tho’  nothing  elfe  was  done  to  im- 
prove them,  they  would  much  furpafs  other  inftruments  of  the  fame 
kind,  and  what  themfelves  were  before;  fo  that  fome  of  rliC.T.  have 
been  laid  afide,  at  firft,  as  no  ways  anfwerirg  the  great  expectation 
conceiv’d  of  them,  which,  after  two  or  three  years,  they  were  found  to 
exceed.  And  I have  feveral  times  made  a fubftance,  that  confifts chiefly 
of  a metalline  body,  and  is  of  a texture  fo  clofe  as  to  lie  for  many 
hours  undiflolved  in  a corrofive  menftruum  ; yet  this  fubftance,  that 
was  fixed  enough  to  endure  melting  by  the  fire,  without  lofing  its 
colour,  would,  when  I had  purpofely  expofed  it  to  the  air,  be  dif- 
folved  in  a very  fhort  time,  and  have  its  fuperficial  parts  turn’d  almoft 
black. 

Changes  of  And  this  brings  to  mind  the  very  pretty  obfervation,  newly  made 
colour  intro-  |n  jtaiy  an  ingenious  man,  who  took  notice,  that,  if  after  the 
y l'c  opening  of  a vein,  the  blood  be  kept  till  it  be  concreted,  and  have  ex- 
cluded the  fuperficial  ferum,  tho5  the  lower  part  be  ufually  of  a dark 
and  blackifh  colour,  in  comparifon  of  the  fuperficial  parts,  and  there- 
fore be  counted  fir  more  feculent  ; yet  if  the  lump  or  clot  of  blood 
be  broken,  and  the  internal  and  dark  colour’d  parts  of  it  expofed  to 
the  air,  it  will,  after  a time,  be  fo  wrought  on  thereby,  that  the  new 
fuperficial  part  will  appear  as  florid  as  the  upper  part  feemed  be- 
fore. And  this  obfervation  I found  to  hold  in  the  blood  of  fome 
beafts,  whereon  I tried  it  ; but  I have  found  it  to  fucceed  in  much 
fewer  minutes  than  the  Italian  experiment,  on  human  blood,  made 
me  expeCt. 

A power  in  On  the  other  fide,  I have  often  prepared  a fubftance,  wherein  the 

the  air,  both  efteCt  appears  quite  contrary  to  this.  For  tho’  the  factitious  concrete, 
of  di Jo  hi  ng  whj]fl-  kept  to  the  fire,  or  very  carefully  preferv’d  from  the  air,  be 
Tiw  C the  fame  °f  a ted  colour,  almoft  like  the  common  opake  bloodflone  of  the 
body,  fhops,  yet  if  I broke  it,  and  left  the  lumps  in  the  air,  it  would,  in 

a fhort  time,  perhaps,  in  lefs  than  a quarter  of  an  hour,  have  its  fu- 
perficial parts  turned  of  a very  dark  colour,  fometimes  fcarce  at  all 
fhort  of  blacknefs. 

A very  inquifitive  perfon,  of  my  acquaintance,  making,  by  diftilla- 
tion,  a medicine  of  his  own  devifing,  chanc’d  to  obferve  this  odd 
property  in  it,  that  if  it  were  kept  flopp’d,  it  would  be  coagulated 
almoft  like  oil  of  anifeed,  in  cold  weather  ; yet  if  the  ftopple 
were  taken  out,  and  accefs  for  a while  given  to  the  air,  it  would 
turn  to  a liquor,  and  the  veflel  being  again  flopp’d,  it  would,  tho’ 
more  flowly,  coagulate  again.  And  defiring  to  fee  this  odd  preparati- 
on, I found  it,  when  brought  into  the  room  where  I was,  not  liquid, 
but  confident  ; tho’  of  a flight  and  foft  texture.  And  having  taken 
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out  the  cork,  and  fet  the  vial  in  a window,  tho’  the  fealon,  being  Nat.  Hist, 
winter,  was  cold  j yet,  in  a little  time,  I found  the  coagulated  fub- 
ftance  almoft  become  fluid.  And  another  time,  when  the  feafon  was 
lefs  cold,  being  where  the  vial  was  kept  well  (lopp’d,  and  carting  my 
. eyes  on  it,  I perceived  the  included  fubftance  to  be  coagulated  much 
like  oil  of  anifeed.  And  this  fubftance  having,  as  the  maker  afliired 
me,  nothing  at  all  of  mineral  in  it,  nor  any  chymical  fait  but  con- 
fiding only  of  two  Ample  bodies,  the  one  a vegetable,  and  the  other 
an  animal  fubftance,  diftill’d  together  •,  thefe  contrary  effects  of  the 
air,  (which  feems  to  have  a power,  in  fome  circumftances,  to  coagu- 
late fuch  a body,  and  yet  to  diflolve  and  make  it  fluid,  when  frefh 
parts  are  allow’d  accefs)  may  deferve  to  be  farther  reflected  on,  with 
regard  to  the  feafonable  operations  the  infpired  air  may  have  on  the 
confidence  and  motion  of  the  circulating  blood,  and  to  the  difcharge 
of  the  fuliginous  recrements  to  be  feparated  from  it  in  its  pafiage  thro’ 
the  lungs. 

There  are  two  other  phenomena  which  feem  favourable  to  our 
fufpicion,  there  being  anonymous  futfftances  and  qualities  in  the 
air  : the  one  is,  the  growth  or  apparent  production  of  metals  and 
minerals  dug  out  of  the  earth,  and  expofed  to  the  air.  But  of  this 
we  (hall  treat  more  particularly  hereafter  •,  tho’  the  caution  formerly 
given  about  the  regeneration  of  falts  in  nitrous  and  other  earths, 
may,  mutatis  mutandis , be  applied  to  this  production  of  metalline  and 
mineral  bodies.  The  other  phenomenon  is  afforded  by  the  various  Contagious 
and  odd  contagious  difeafes,  that  at  fome  times,  and  in  fome  places,  oc™~ 

invade  and  deftroy  numbers  of  beads,  fometimes  of  one  particular  ^"re  >} 
kind,  and  fometimes  of  another.  Of  this  we  have  many  inllances  in 
the  books  of  approved  authors,  both  phyficians  *and  others  ; and  I 
have  my  felf  obferved  fome  notable  examples  of  it.  Probably  the  fub- 
terraneal  parts  of  the  earth,  fometimes,  efpecially  after  earthquakes, 
fend  up  into  the  air  peculiar  kinds  of  venomous  exhalations  that  pro- 
duce new  and  mortal  difeafes,  in  animals  of  a particular  fpecies,  and 
not  in  thofe  of  another  ; and  in  this,  or  that  particular  place,  and 
not  elfewhere  •,  of  which  we  have  an  eminent  inftance  in  that  odd 
plague,  or  murrain,  of  the  year  1514  ; which  Fernelius  tells  us,  inva- 
ded none  but  cats.  And  even  in  animals  of  the  fame  fpecies,  fome- 
times one  fort  has  been  incomparably  more  obnoxious  to  the  plague 
than  another.  Dionyjius  Haltcarnajjus  mentions  a plague  that  attack’d 
none  but  maids  : and  the  peftilence,  that  raged  in  the  time  of  Gentilis , 
a fam’d  phyfician,  kill’d  but  few  women,  and  fcarce  any  but  lufty 
men.  Boterus , alfo,  mentions  a great  plague,  that  affaulted  almoft 

only  the  younger  forts  of  perfons  ; few  part  thirty  years  of  age  being 
attack’d  by  it  ; which  laft  obfervation  has  been,  alfo,  made  by  feve- 
ral  late  phyficians.  We  may  add,  what  learned  men  of  the  faculty- 
have  noted,  at  feveral  times,  concerning  plagues,  that  particularly  in- 
vade thofe  of  this  or  that  nation,  tho’  confufedly  mix’d  with  other 
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Nat.  IIist.  people.  Cardan  fpeaks  of  a plague  at  Bafil,  with  which  only  the 
Switzers , and  not  the  Italians , French , or  Germans , were  infeCted. 
And  Johannes  Utenhovius  takes  notice  of  a cruel  plague  at  Copenhagen , 
which,  tho’  it  raged  among  the  Danes , fpared  the  Englijh , Dutch , and 
Germans  •,  who  freely  enter’d  the  infedted  houfes,  and  were  not  careful 
to  avoid  the  fick.  But  I muft  not  be  underftood  to  impute  thefe  effedts 
merely  to  the  noxious  fubterraneal  fumes  •,  for  I am  far  from  deny- 
ing, that  the  peculiar  conftitutions  of  men  are  likely  to  have  a great 
fhare  in  them  •,  yet  it  feems  lefs  probable,  that  the  peftilential  venom, 
diftufed  thro’  the  air,  fhould  owe  its  enormous  and  fatal  efficacy  to 
the  excefs  of  the  manifefl  qualities  of  the  air,  than  to  the  peculiar 
nature  of  the  peftilential  poifon  breath’d  from  the  bowels  of  the 
earth  ; which  poifon,  when  it  is,  by  dilution,  or  diftipation,  enerva- 
ted ; or  by  its  progrefs,  paft  beyond  the  air  we  breathe  in,  or  ren- 
der’d ineffectual  by  fubterraneal  or  other  corpufcies  of  a contrary 

quality,  the  plague,  which  it  produced,  either  quite  ceafes,  or  de- 
generates into  fomewhat  elfe.  And  thus,  perhaps,  fome  of  thofe 

difeafes,  called  new,  which  either  began  to  appear,  or  raged  within 
thefe  two  or  three  centuries,  as  the  fweating-ficknefs,  in  the  fifteenth 
century,  the  fcurvey  and  the  Morbus  Hungaricus , the  Lues  Moravia  y 
Novus  morbus  Luneburgenfis , and  fome  others,  in  the  laft  century,  may 
be  in  part  caufed  by  the  heterogeneous  fteams  we  are  here  confi- 
dering. 

U/es  of  this  And  now  if  our  two  fufpicions  about  fubterraneal  and  fiderial 

dfubterra°ftal  e®uv^a  ptove  well  grounded,  they  may  lead  us  to  farther 

and  celejiial  thoughts  about  things  of  no  mean  confequence  ; three  of  which  I fhall 
effluvia  in  the  here  mention.  And  i.  we  may  hence  take  occafion  to  confider,  whe- 
air-  ther  feveral  changes -of  temperature  and  conftitution  in  the  air,  both 

as  to  manifeft  and  latent  qualities,  may  not,  fometimes,  be  derived 
from  the  fcarcity,  or  plenty,  and  peculiar  nature  of  one  or  both  of 
thefe  forts  of  effluvia.  We  find,  in  the  moft  approved  writers,  fuch 
ftrange  phenomena  to  have,  feveral  times,  happen’d  in  great  plagues 
and  contagious  difeafes,  fomented  and  communicated,  nay,  began  by 
fome  latent  peftiferous,  or  other  malignant  conftitution  of  the  air,  as 
have  obliged  many  of  the  moft  learned  of  them  to  have  recourfe  to 
the  immediate  operation  of  the  angels,  or  of  the  power  and  wrath  of 
God  himfelf  ; or  at  leaft  to  fome  unaccountable  influence  of  the 
ftars.  But  none  of  thefe  folutions  feem  preferable  to  what  may  be 
gather’d  from  our  conjecture  *,  fince  of  phyfical  agents,  whereof  we 
know  nothng  fo  much  as  that  they  are  to  us  invifible,  and,  proba- 
bly, of  a heterogeneous  nature  •,  it  need  be  no  great  wonder,  that  the 
operation  fhould,  alfo,  be  abftrufe,  and  the  effeCts  uncommon.  And 
there  are  clearer  inducements  to  perfuade  us,  that  another  quality 
of  the  atmofphere,  its  gravity,  may  be  alter’d  by  unfeen  effluvia  af- 
cending  from  the  fubterraneous  regions  of  our  globe.  We  have  of- 
ten perceived,  by  the  mercurial  barometer,  the  weight  of  the  air  to 
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be  confiderably  increafed,  when  we  could  not  perceive  in  the  air,  nor  Nat 
furface  of  the  earth,  any  caufe  to  which  we  might  afcribe  fo  great  a w/" 
change.  And  I have  fometimes  doubted,  whether  even  th_e  fun  it  felf 
may  not  now  and  then  alter  the  gravity  of  the  atmofphere,  otherwife 
than  by  its  rays  or  heat.  I defired  fome  gentlemen  of  my  acquaintance 
to  affift  me  to  difcover,  whether  fome  of  the  fpots  that  appear  about 
the  fun,  may  not,  upon  their  fudden  diffolution,  have  fome  of  their 
difpers’d  matter  thrown  off  as  far  as  our  atmofphere  ; and  that  in  a 
quantity  fufficient  to  produce  fome  fenfible  alterations  in  it,  at  lead  as 
to  gravity. 

2.  Another  thing  which  our  two  forementioned  fufpicions,  if  allow’d 
of,  will  fugged,  is,  that  poffibly  fome  bodies  we  are  converfant  with, 
may  have  a peculiar  difpofition  and  fitnefs  to  be  wrought  on  by,  or  to 
be  affociated  with  fome  of  thofe  foreign  effluvia,  emitted  by  unknown 
bodies,  lodg’d  under  ground,  or  that  proceed  from  fome  particular 
planet.  For  what  we  call  antipathies,  depending  really,  on  the  peculiar 
textures,  and  other  modifications  of  the  bodies,  between  which  thefe 
friendfhips  and  hodilities  are  faid  to  be  exercis’d,  I fee  not  why  it  is 
impofflble,  that  there  fhould  be  an  affinity  betwixt  a body  of  a fit  or 
convenient  texture,  efpecially  as  to  the  fhape  and  fize  of  its  pores,  and 
the  effluvia  of  any  other  body,  whether  fubterraneal  or  fidereal.  We 
fee,  that  convex  burning  glades,  by  virtue  of  their  figure,  and  the 
difpofition  of  their  pores,  are  fitted  to  be  pervaded  by  the  rays  of 
light,  and  to  refradl  them,  and  thereby  to  kindle  combuftible  matter  ; 
and  the  fame  rays  of  the  fun  will  impart  a fplendor  to  the  Bolonian 
ftone.  And  as  for  fubterraneal  bodies,  we  have  fometimes  fhewn,  that 
two  minerals  being  prepared  in  a peculiar  manner,  the  fleams  of  the 
one  afcending  without  adventitious  heat,  and  wandering  thro’  the  air, 
will  not  fenfibly  work  other  bodies  but  if  they  meet  with  a body 
that  we  prepared,  they  immediately  operate  upon  it  •,  and  the  effedt 
will  be  both  manifeft  and  tailing. 

3.  The  third  thing  being  fuppos’d  by  our  fufpicions  is,  that  if  they 
are  well  founded,  it  may  be  confider’d,  whether  among  the  bodies  we 
are  acquainted  with  here  below,  there  are  not  fome  that  may  prove 
receptacles,  if  not  alfo  the  attradlives  of  fidereal,  and  other  foreign 
effluvia,  that  rove  up  and  down  in  our  air.  By  attradlives,  I here  mean, 
fuch  magnetical  bodies  as  are  fitted  to  detain,  and  join  with  effluvia  ; 
when,  by  virtue  of  the  various  motions  that  belong  to  the  air  as  a 
fluid,  thefe  happen  to  accoft  them.  Thus  in  making  oil  of  tartar  per 
deliquium , tho’  the  fiery  fait  is  fuppos’d  to  draw  to  it  the  aqueous 
vapours,  yet  indeed  it  does  but  arreft  and  incorporate  with  fuch  of  thofe 
that  wander  thro’  the  air,  as  come  in  their  paflage  to  accoft  it.  And 
without  receding  from  the  corpufcularian  principles,  we  might  allow 
fome  of  the  bodies  we  fpeak  of  a great  refemblance  to  magnets  *,  which 
may,  upon  the  bare  account  of  adhefion,  by  juxta-pofition,  or  contadl, 
detain  the  effluvia  that  wou’d  glide  along  them  ; and  thefe  may  be  the 
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Nat.  Hist,  more  firrhly  arrefted,  by  a kind  of  precipitating  faculty  of  the  magnet, 
<*s"*s/-**J  with  regard  to  lhch  effluvia  *,  nay,  ’ tis  pofflble  in  fome  circumftances 
of  time  and  place,  that  one  of  our  magnets  may,  as  it  were,  fetch  in 
fiich  fleams,  as  wou’d  indeed  pafsnear  it,  but  wou’d  not  otherwife  come 
to  touch  it.  Thus  I have  made  bodies,  not  all  of  them  electrical,  at- 
tract, without  being  excited  by  rubbing,  &c.  far  lefs  light  bodies  than 
the  effluvia  we  are  lpeaking  of. 


SECT.  II. 


CelejUal  and  Q EVER  AL  bodies,  which  experience  allures  us  imbibe  or  retain 
aerial  mag-  fomething  from  the  air,  as  calcined  minerals,  marcafites,  falts, 

nets. 


ng  rrom  me  air,  as  calcined  minerals, 
factitious  and  natural,  CsV.  may  be  often  expos’d  to  it,  and  then  weigh’d 
again,  and  farther  diligently  examined,  whether  that  which  makes  the 
increafe  of  weight  be  a mere  imbibed  moifture,  or  fomewhat  elfe  ; and 
likewife,  whether  it  be  feparable  from  the  body  or  not,  or  have  endow’d 
it  with  any  confiderable  quality.  And  experiments  may  be  varied  with 
a good  magnet,  by  expofing  it  long  to  the  air,  in  regions  differing 
much  in  climate,  foil,  or  both  *,  by  expofing  it  by  day  only,  or  by 
night,  at  feveral  feafons  of  the  year,  in  feveral  temperatures  of  the  air, 
at  feveral  confiderable  afpedts  of  the  ftars  and  planets,  by  making  it 
more  or  lefs  frequently  part  with  what  it  has  gained  from  the  air  ; 
and  in  fhort,  by  having  regard  to  that  variety  of  circumftances  which 
human  fagacity  will  fuggefl.  For  by  thus  diverfifying  the  experiment 
many  ways,  we  may,  perhaps,  by  one  or  other  of  them,  make  fome 
unexpected,  and  yet  important  difcovery,  of  the  effluvia  wherewith 
the  air  in  particular  places,  at  particular  times,  abounds  and  perhaps 
too  of  fome  correspondence  between  the  celeftial  and  terreftrial  globes 
of  the  world. 

Thefe,  perhaps,  will  feem  extravagant  thoughts  ; but  if  I had  been 
fortunate  in  preserving  all  my  obfervations,  or  other  fruit,  of  fome  ex- 
periments I once  made  of  this  kind,  it  wou’d  keep  them  from  appear- 
ing ridiculous.  To  fhew,  however,  that  the  air  may  not  only  have 
a notable  operation  upon  vitriol,  even  after  a ftrong  fire  could  work 
no  farther  on  it  ; and  that  this  operation  was  confiderably  diverfify’d 
by  circumftances  *,  I fhall  make  ufe  of  an  obfervation  of  the  experienced 
Zwelfer , who  informs  us  ; that  “ the  colcothar  of  this  mineral,  made 
“ by  a ftrong  diftillation,  is  not  corrofive  •,  and  that  no  fait  can  be 
“ obtained  from  it  foon  after  diftillation,  by  the  aftufion  of  water  ; 
“ but,  fays  he,  if  it  be  for  fome  time  expos’d  to  the  air,  it  will  yield 
“ a fait,  which  is  fometimes  white,  fometimes  of  a beautiful  purple 
colour  ; and  this  I have  obtain’d  in  large  quantities,  and  fometimes 
alfo  a nitrous  kind.” 
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This  teftimony  has  much  the  more  weight  with  me,  becaufe  I find  Nat.  Hist. 
what  he  affirms  of  the  faltleffnefs  of  vitriol,  newly  and  ftrongly  cal- 
cined,  to  be  very  agreeable  to  fome  of  my  experiments  upon  colcothar 
of  blue  vitriol  *,  which  is  fo  odd  a concrete,  that  I more  than  once  re- 
commended the  making  experiments  upon  it  to  feveral  curious  perfons  i 
one  of  whom  an  induftrious  man,  and  vers’d  in  chymical  operations, 
allured  me,  that  not  only  he  had  different  kinds  of  falts  from  colcothar 
expos’d  to  the  air  for  many  months,  and  robb’d  at  convenient  times  of 
what  it  acquired  ; but  that  in  tra£l  of  time  he  found  it  fo  alter’d,  that 
he  obtain’d  from  it  a confiderable  quantity  of  true  running  mercury. 

But  there  are  two  or  three  things  that  I wou’d  defire  to  be  obferv’d  Obfervations 
about  this  odd  Caput  mortmvn.  The  firft  is,  that  fome  circumftances  be  t0  be  made  on 
regarded,  which  moll  obfervers  wou’d  overlook  •,  fuch  as  the  tempera-  colcowar' 
ture  of  the  air,  the  month  of  the  year,  the  winds,  the  weight  of  the 
atmofphere,  the  fpots  of  the  fun,  the  moon’s  age,  her  place  in  the 
zodiac,  and  the  principal  afpedls  of  the  planets,  and  other  chief  liars : 
for  tho’  it  be  a boldnefs  to  affirm,  that  any,  or  perhaps  all  thefe  toge- 
ther, will  be  concern’d  in  the  production  of  the  fait,  or  other  fubltance 
to  be  made  or  difclos’d  in  the  colcothar  yet  in  things  new  and  exor- 
bitant, it  may  be  fometimes  rafh  and  peremptory,  to  deny  even  fuch 
particulars  as  cannot  without  rafhnefs  be  pofitively  alferted  ; and  in  our 
cafe,  the  fmall  trouble  of  taking  notice  of  circumftances,  will  be  richly 
rewarded,  by  the  leaft  difcovery  made  in  things  fo  abftrufe  and  confider- 
able. And  as  we  cannot  yet  pronounce  fo  much  as  negatively,  whether 
the  libration  of  the  moon,  and  the  motion  of  the  fun,  and  perhaps  of 
fome  of  the  other  planets,  about  their  own  centers,  and  confequently 
their  turning  feveral  parts  of  their  bodies  to  us,  may  have  an  operation 
upon  our  atmofphere  •,  fo,  for  ought  I know,  there  may  be  in  thofe 
vaft  internal  parts  of  the  earth,  whofe  thin  cruft  only  has  been  here 
and  there  dug  into,  confiderable  maffes  of  matter  having  periodical  re- 
volutions, accenfions,  eftuations,  fermentations,  or  in  Ihort,  fome  other 
notable  commotions  *,  whofe  effluvia  may  produce  effedls  yet  unobferv’d 
on  the  atmofphere,  and  on  fome  particular  bodies  expos’d  to  it  ; tho* 
thefe  periods  may,  perhaps,  be  altogether  irregular,  or  have  fome  kind 
of  regularity,  different  from  what  one  wou’d  expeCl.  Thus  the  fea 
has  thofe  grand  intumefcencies,  we  call  fpring  tides,  not  every  day,  nor 
at  any  conftant  day  of  the  month  or  week,  but  about  the  full  and  new 
moon  •,  and  thefe  fpring- tides  are  moft  notably  heighten’d,  not  every 
month,  but  twice  a year  ; at  or  about  the  vernal  and  autumnal  equi- 
noxes : which  obfervations  are  not  near  fo  ancient,  and  fo  well  known, 
as  the  daily  ebbing  and  flowing  of  the  fea.  The  etefians  of  the  ancients 
I fhall  not  now  infill  on,  nor  the  obfervations  of  the  elder  inhabitants 
of  the  Caribbee  iflands  ; who,  when  the  Europeans  firft  reforted  thither, 
had  hurricanes  but  once  in  feven  years  •,  afterwards  they  were  moleft- 
ed  with  them  once  in  three  years  ; and  of  late  they  are  troubled 
with  them  almoft  every  year.  And  a phyfician  who  lived  there,  told 
Vo l.  III.  N me, 
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Nat. Hist,  me,  he  had  fcarce  ever  obferv’d  them  to  fucceed  one  another  in  a lefs 
compafs  than  of  two  months.  In  which  inftances,  and  feveral  others 
that  may  be  noted,  of  what  changes  happen  to  great  quantities  of 
matter,  nature  feems  to  affe<5t  fomething  of  periodical  ; but  not  in  a 
•way  that  appears  to  us  regular.  We  may  add,  what  the  learned  Vare- 
nius  relates  of  thofe  hot  fprings  in  Germany , he  calls  'Thermae  piperina^ 
of  which  he  affirms  this  peculiarity,  that  they  annually  begin  and  ceafe 
to  flow  at  certain  feafons  ; the  former  about  the  3d  of  May  ; and  the 
latter  near  the  middle  of  September  \ from  which  time  they  reft  till  the 
following  fpring.  And  Johannes  deLaet  tells  us,  that  “ in  the  Mexican 
“ province  Xilotepec , there  is  a fpring  which  runs  for  four  years  fuch 
“ ceffively,  and  remains  dry  for  the  four  following  ; when  it  again 
“ breaks  out  afrefh  •,  and  which,  fays  he,  is  ftrange,  it  affords  lefs 
“ water  on  rainy  days,  than  it  does  in  clear,  dry  weather.” 

And  thus  much  may  invite  us  to  take  notice  of  circumftances  in  our 
obfervations  on  colcothar  ; which  might  with  the  greater  hopes  of 
fuccefs  be  kept  long  expos’d,  becaufe  bars  of  windows,  and  other  ereft 
irons,  'have  been  found  in  tracft  of  time  to  acquire  a fettled  magnetifm 
from  the  effluvia  of  the  earth. 

The  other  principal  thing  I wou’d  recommend  is,  that  notice  be 
taken  not  only  of  the  kind  of  vitriol,  whereof  the  colcothar  is  made, 
as  whether  it  be  blue  Dantzkk  vitriol,  vitriol  of  iron,  Hungarian , Ro- 
man., &c.  but  alfo  to  what  degree  the  calcination  is  made,  and  how  far 
the  calcin’d  matter  is  freed  from  the  fait  by  water.  For  thefe  circum- 
fiances,  at  leaft  in  fome  places,  will  be  of  moment,  and  may  perhaps 
afford  hints  of  the  conftitution  of  the  atmofphere  in  particular  parts,  as 
well  as  of  the  beft  preparation  of  colcothar  for  detaining  the  foreign 
effluvia.  And  I wou’d  the  rather  have  experiments  try’d  again  in  other 
places  with  colcothar  not  calcin’d  to  the  utmoft,  nor  yet  fo  exquifitely 
edulcorated,  but  that  fome  faline  particles  Ihou’d  be  left  in  it  for  future 
increafe  ; becaufe  I have  more  than  once  purpofely  try’d,  in  vain,  that 
the  Caput  mortuum  of  blue  vitriol,  whereof  the  oil  and  other  parts  had 
been  driven  off  with  a violent  and  lading  fire,  wou’d  not,  when  frefh, 
impart  any  faFtnefs  to  water  •,  nor  do  I think,  that  out  of  fome  ounces 
purpofely  edulcorated,  I obtained  one  grain  of  fait  : and  this  infipid 
colcothar  being  expos’d,  fome  by  me,  and  fome  by  a friend  who  had 
conveniency  in  another  place  not  far  off,  to  the  air,  fome  for  many 
weeks,  and  fome  fo:*  feveral  months  ; we  did  not  find  it  to  have  rnani- 
feftly  increas’d  in  weight,  or  to  have  acquired  any  fenfible  faltnefs  *, 
which,  fuppofing  the  vitriol  to  have  nothing  extraordinary,  gave  me 
the  ftronger  fufpicion  of  fome  peculiarity  in  the  air  of  that  part  of 
London , where  the  trials  had  been  made  ; at  leaft,  during  thofe  times 
wherein  we  made  them  ; becaufe  not  only  former  experiments  made  here 
in  England  had  affured  me,  that  fome  colcothars  will  gain  a confiderable 
addhion  of  weight,  by  being  expos’d  to  the  air  ; but  accidentally  com- 
plaining of  my  difappointment  to  a traveller,  who  had  in  many  countries 
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examined  their  vitriols,  allured  me,  that  tho’  he  ufually  dulcify’d  his  Nat.  Hist. 
colcothar  very  well,  yet  within  4 or  5 weeks  he  found  it  confiderably 
impregnated  by  the  air  whereunto  it  was  expos’d. 

It  remains,  that  I add  one  intimation  more  about  vitriol  ; for  fince 
it  has  fo  great  a correfpondence  with  the  air,  as  I have  found,  itwou’d 
not  be  anlifs  to  try,  not  only  colcothar  of  different  vitriols,  whether 
barely  made  the  common  way,  or  without  any  metalline  addition  to 
the  vitriol-ftones  or  ore  •,  but  other  preparations  of  it  too,  as  by  ex- 
pofing  vitriol,  only  calcined  to  whitenefs  by  the  fun-beams  ; or  fur- 
ther to  an  higher  colour,  by  a gentle  heat,  or  throughly  calcined,  and 
then  impregnated  with  a little  of  his  own  oil  : for  fuch  vitriolick  fub- 
ftances  as  thefe  the  air  may  work  upon  •,  nay,  even  liquid  preparations 
of  vitriol  may  be  particularly  affedted  by  the  air,  and  thereby  perhaps 
be  ufeful  to  difcover  the  prefent  conftitution,  or  foretel  fome  approach- 
ing changes  of  it. 

In  making  a compofition  with  fublimate,  copper,  and  fpirit  of  fait,  Agreateffea 
whereby  I obtained  a liquor  of  a beautiful  green,  I found  the  air  had  fo  of  the  air  in 
much  intereft  in  the  production  of  the  colour,  that  when  I had  made  ^fructn^  c0‘ 
the  folution  of  the  copper  and  mercury  with  the  fpirit  of  fait,  that 
folution  was  not  fo  much  as  greenifh,  as  long  as  I kept  it  hopp’d  in  the 
glafs  wherein  ’twas  made  : but  if  poured  into  a vial,  which  not  being 
(topp’d,  leaves  it  expos’d  to  the  air,  it  after  a while  obtains  that  de- 
lightful green  we  fpoke  of.  This  experiment  I repeated  feveral  times, 
and  found  the  folution,  till  the  air  made  it  flourifh,  to  be  of  a muddy 
reddifh  colour  ; fo  that  having  once  kept  fome  of  the  liquor,  in  the 
fame  glafs  egg  wherein  the  folution  had  been  made,  it  look’d  like 
very  dirty  water  *,  whilft  the  other  part  of  the  fime  folution,  having 
been  expofed  to  the  air,  refembled  the  colour  of  an  emerald.  In  which 
change  ’tis  remarkable,  that  to  clarifie  this  liquor,  and  give  it  a tranf- 
parent  greennefs,  I perceiv’d  not  that  any  precipitation  of  foci  matter 
was  made,  to  which  the  alteration  cou’d  be  afcribed  ; yet  to  render  it 
the  more  manifeft,  that  this  change  proceeded  not  from  a fubftance  made 
of  fome  darkening  matter,  effected  by  reft  *,  I kept  fome  of  the  fo- 
lution fealed  up  in  a fine  vial  for  feveral  months,  without  finding  it  at 
the  end  of  that  time  other  than  of  a dark  or  muddy  colour  ; which  it 
foon  ceas’d  to  be,  when  the  hermetic  feal  being  broken  off,  the  air  was 
permitted  to  work  upon  it.  And  I further  obierved  in  our  various  ex- 
periments on  this  liquor,  that  according  to  the  quality  of  the  matter, 
and  other  circumftances,  the  greennefs  was  not  attain’d  to  but  at  certain 
periods  of  time  •,  now  and  then  difclofing  it  felf  within  two  or  three 
days,  and  fometimes  not  till  after  nine  or  ten. 

The  method  of  making  this  green  liquor  being  troublefome,  the  fol- 
lowing may  ferve  in  its  (lead  ; tho’  perhaps  it  will  not  fucceed  fo  con- 
flantly  as  the  other.  We  took,  more  than  once,  filings  of  clean,  crude 
copper,  and  having  put  on  them  a convenient  quantity  of  good  fpirit  of 
fait,  we  fuffer’d  the  menftruum  to  work  upon  the  metal,  which  it  ufually 
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clean  wide-mouthed  glafs,  which  being  left  for  a competent  time  in 
the  open  air,  the  expofed  liquor  became  of  a fair  green  ; tho’  it 
did  not  appear  that  any  thing  was  precipitated  at  the  bottom  to  make 
it  clear. 

With  how  little  confidence  of  fuccefs,  trials  that  have  the  aims  of 
thefe  are  to  be  attempted,  confideration  and  experience  have  made  me 
fenfible  ; yet  I would  not  difcourage  mens  curiofity  from  venturing 
even  upon  flight  probabilities,  where  the  deflgn  and  the  noblenefs  of 
the  fubjedl  may  make  even  fmall  attainments  very  defirable.  And 
till  trials  have  been  made,  on  occafions  of  great  moment,  ’tis  not 
eafie  to  be  fatisfied,  that  men  have  not  been  wanting  to  themfelves. 
What  experiments  I have  made,  relating  to  this  fubjett,  I fhall  here 
fet  down. 

Experiments  i.  Having  occaflon  to  dulcify  fome  calx  of  Dantzick  vitriol,  from 
to  man eft  which  the  oil  had  been  long  before  diitilled  •,  water,  was  put  upon  two 
qualitiesln  ^arge  portions  of  it,  that  the  liquor  might  be  impregnated  with  the 

the  air.  vitriolic  particles  remaining  in  the  calx  ; the  water,  put  upon  one 

of  thefe  portions  was,  foon  after,  being  fufficiently  impregnated,  fil- 
tred,  and  gently  abftradted  ; by  which  means  it  afforded  a kind  of 
fait  of  vitriol,  that  feem’d  to  differ  very  little  from  the  vitriol  which 
had  been  calcined.  But  the  water,  put  upon  the  other  portion  of  cal- 
cin’d vitriol,  was,  in  a wide-mouth’d  veffel,  left  in  the  air  for  a month 
or  fix  weeks  •,  after  which  time,  when  it  came  to  be  abftradted,  it  af- 
forded many  drams  of  a fait,  that  did  not  then,  nor  long  after,  look 
at  all  like  common  vitriol,  or  like  the  other  ; but  fhot  white,  almoft 
like  falt-petre,  or  fome  other  untinged  fait.  Whether  this  experiment 
will  conflantly  fucceed,  and  at  other  feafons  of  the  year  than  in  the 
fummer,  wherein  ’twas  made,  I had  not  the  opportunity  to  try  fully. 
But  that  the  air  may  have  a great  fhare,  in  varying  the  falts,  obtain- 
able from  calcined  vitriol,  feems  the  more  probable,  becaufe  we  had 
a parcel  of  colcothar  that  had  lain  for  fome  years  in  the  air,  fhelter’d 
from  the  rain  ; and  caufing  a lixivium  to  be  made  of  it,  we  found, 
when  the  fuperfiuous  moifture  was  exhaled,  that  its  faline  particles  be- 
gan to  fhoot  into  fait  far  more  white  than  vitriol,  and  very  different 
from  it  in  its  figure  and  way  of  concretion. 

2.  Exactly  weighing  an  ounce  of  the  colcothar  of  vitriol  of  copper, 
carefully  dulcified,  and  left  in  my  ftudy  at  Oxford , during  the  months 
of  January  and  February , and  expofing  it  to  the  air  for  fome  weeks,  we 
found  it  to  have  thereby  gained  four  grains,  and  about  a quarter,  be- 
fides  fome  little  duff  that  ftuck  to  the  glafs.  This  experiment,  com- 
pared with  the  following,  will  fhew,  that  the  difference  of  airs,  fe 2e- 
fons,  calces  of  vitriol,  or  other  circumftances,  may  produce  a notable 
difparity  in  the  increafe  of  the  weight  gain’d  by  the  bodies  expjfed 
to  the  air. 
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3.  We  put  eight  ounces  of  foreign  vitriol,  calcined  to  a deep  red-  Nat.  Hist. 

nefs,  into  a broad  flat  metalline  vefiel,  and  fet  it  upon  a fhelf,  in  a ftudy  sJ 

that  was  feldom  frequented  ; and  at  the  fame  time,  to  obferve  what 

increafe  would  be  made  by  expofing  to  the  air  a larger  fuperficies  of  the 
powder,  with  regard  to  its  bulk,  we  put  into  another  metalline  veflel, 
fmaller  than  the  other,  only  two  ounces  of  colcothar,  and  fet  it  on 
the  fame  fhelf  with  the  other.  This  was  done  on  March  12  * and  on 
June  25  we  weigh’d  thefe  powders  again,-  and  found  the  eight  ounces 
to  have  gained  one  dram  and  feventeen  grains  ; and  the  two  ounces 
had  acquired  the  fame  weight  within  a grain  ; then  putting  them  back 
into  their  former  veflfels,  we  left  them  in  the  fame  place,  as  before,  till 
Augujl  24  ; when  we  found  caufe  to  fuppofe,  that  the  greater  parcel 
of  colcothar  had  met  with  fome  mifchance,  either  by  mice  or  other- 
wife  •,  but  the  lefs  weighed  twenty  fix  grains  heavier  than  it  did  in 
June , amounting  now  to  two  ounces  one  dram  forty  two-  grains  ; ha- 
ving increafed  in  lefs  than  fix  months  above  a hundred  grains,  and  con- 
fequently,  above  a tenth  part  of  its  firft  weight.  No  trial  w^as  made 
to  difcover  what  this  acquired  fubftance  might  be,  left  we  fhould  there- 
by difturb  the  intended  profecution  of  the  experiment. 

4.  Becaufe  in  moft  of  thefe  experiments  of  fubftances  expoled  to  be 
impregnated  by  the  air,  or  to  detain  its  faline  or  other  heterogeneous 
particles,  we  employed  bodies  prepared  and  much  altered  by  the  ope- 
ration of  the  fire,  we  thought  fit  to  make  fome  trials  with  fuch  as  were 
unchang’d  by  the  fire  ; and  to  this  purpofe,  we  took  feveral  fmall 
lumps  of  a marcafite,  which  was  partly  of  a fliining,  and  partly  of  a 
darkifh  colour,  and  which  feemed  well  difpofed  to  afford  vitriol,  a- 
mounting  to  two  ounces  ; thefe  were  kept  in  a room  where  they  were 
freely  acceflible  to  the  air,  which  was  efteemed  to  be  very  pure.  After 
the  marcafites  had  been  kept  in  this  room,  fomewhat  lefs  than  feven 
weeks,  we  weighed  them  again,  in  the  fame  balance,  and  found  the 
two  ounces  increas’d  by  above  twelve  grains. 

5.  I once  or  twice  obferv’d  the  fumes  of  a fharp  liquor  tawork  more 
iuddenly  or  manifeftly  on  a certain  metal,  fuftain’d  in  the  air,  than 
did  the  menftruum  it  felf  that  emitted  thofe  fumes  on  thofe  parts 
of  the  metal  it  covered.  And  a chymift,  who  had  been  in  Hungary , 
and  other  parts,  purpofely  to  vifit  mines,  affured  me,  that  as  to  the 
ladders  and  other  wooden  work,  employed  in  one  or  more  of  the 
deep  Hungarian . mines,  thofe  that  were  in  the  upper  part  of  the 
grooves,  near  the  external  air,  would,  by  the  fretting  exhalations,  be 
render’d  unferviceable,  in  a few  months  •,  v/hilft  fuch  ladders,  pieces 
of  timber,  &c.  which  were  employed  in  the  lower  part  of  the  mine,, 
would  hold  good  for  two  or  three  times  as  long. 

6.  A certain  foft  but  confident  body,  about  the  bignefs  of  a nutmeg, 
chymieally  prepared,  and  which,  in  the  free  air,  would  contiually 
emit  a thick  fmoke,  being  put  into  a vial,  and  placed  in  a middle 
fiz’d  receiver  on  our  pneumatic  engine,  continued  fome  time  to 
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afford  manifeft  fumes,  whilft  the  air  was  exhaufting,  till  at  length 
the  vifible  afcent  of  fumes,  out  of  the  vial,  quite  ceafed  *,  and  the 
matter  having  remained  for  fome  time  in  this  ftate,  the  fmoking 
fubftance  was  fo  altered  as  to  emit  no  fumes,  not  only  when  the 
air  was  let  into  the  receiver,  but  for  a confiderable  time  after  the 
vial  was  taken  thence,  till  it  had  been  removed  to  the  window  •,  where 
the  wind  blowing  in  frefh  air,  it  began  to  fmoke  as  formerly.  And 
this  fubftance  having  been  kept  in  a large  glafs,  into  which  it  was 
diftill’d,  at  leaft  for  five  or  fix  weeks,  would  fmoke  very  plentifully 
upon  the  contact  of  the  air,  yet  be  kept  from  fmoking,  tho’  the  chy- 
rnical  receiver  were  flopp’d  but  with  a piece  of  paper.  Nay,  farther, 
when  a vial,  containing  fome  of  it,  was  put,  unftopp’d,  in  the  receiver 
of  our  air-pump,  clofe  luted  on,  tho’  no  exhalation  were  made,  yet 
the  white  fumes  immediately  ceas’d  to  afcend,  as  if  the  fmoke  parti- 
cipated of  the  nature  of  flame,  and  prefently  glutted  the  air,  or 
otherwife  made  it  unfit,  without  diminifhing  its  gravity,  to  raife  the 
body. 

Let  us  next  confider  the  generation  of  metals.  But  I defign  not  to 
examine,  whether  metals  and  minerals,  as  if  they  were  a kind  of 
fubterraneal  plants,  properly  grow  like  vegetables  *,  I here  take  the 
growth  of  metals  in  a loofe  popular  fenfe,  wherein  a metal  may  be 
laid  to  grow,  if  an  affigned  portion  of  matter,  which  yet  either  dif- 
covers  no  metal,  or  but  fuch  a quantity,  as,  being  expofed  to  the 
air,  will,  after  a time,  afford  fome,  or  a greater  portion  than  it  had 
before. 

An  ancient  owner  of  mines  affured  me,  he  could,  otherwife  than 
upon  vulgar  conjecture,  prove,  that  minerals  grow  even  after  the 
veins  have  been  dug  •,  and  being  defired  to  let  me  know  his  proofs, 
he  gave  me  thefe  that  follow  : firft,  he  faid,  that  not  far  from  his 
houfe  there  was  a tin- mine,  which  the  old  diggers  affirmed  to  have 
been  left  off,  fome  faid  eighty,  fome  a hundred  and  twenty  years  ago  •, 
becaufe  they  had,  by  their  wafhing  and  vanning,  feparated  all  the 
ore  from  the  reft  of  the  earth  *,  yet,  of  late  years,  they  found  it  fo 
richly  impregnated  with  metalline  particles,  that  it  was  wrought  over 
again  with  a very  great  profit,  and  preferr’d  to  fome  other  mines  that 
were  firft  wrought  without  having  been  ever  fo  robb’d.  And  when 
I objected,  that,  probably,  this  might  proceed  from  the  lazinefs  and 
unfkilfulnefs  of  the  workmen  in  thofe  times,  who  left  in  the  earth, 
the  tin  that  was,  or  might  be  feparated  j he  anfwered,  ’twas  a known 
thing  in  the  country,  that  in  thofe  times  the  miners  were  more  care- 
ful and  laborious  to  feparate  the  metalline  part  from  the  reft  of  the 
ore  than  now.  He  alfo  affirmed,  that  in  his  own  time,  fome  tenants 
and  neighbours  of  his,  having  got  all  the  ore  they  could  from  a great 
quantity  of  fluff  dug  out  of  a tin-mine,  they  laid  the  remains  in 
large  heaps,  expofed  to  the  air,  and,  within  twenty  five  years  after, 
found  them  fo  richly  impregnated,  that  they  wrought  them  oyer 
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a^ain  co  better  advantage.  And,  laftly,  he  alTured  me,  that  in  a work  Nat.  Hist. 
of  his  own,  wherein  he  had  exercis’d  his  (kill  and  experience  to  feparate 
all  the  particles  of  the  the  tin,  from  the  terreftrial  fub  (lances  dug  up 
v;ith  it  out  of  the  vein,  he  caus’d  dams  to  be  made  to  (top  the  earthy 
matter  which  the  ftream  wafh’d  away  from  the  ore,  giving  paffage  to 
the  water,  after  it  had  let  fall  this  fubftance  •,  which  lying  in  heaps  ex- 
pos’d to  the  air,  within  io  or  12  years,  and  fometimes  much  lefs,  he 
examin’d  this  or  that  heap,  and  found  it  to  contain  fiich  ftore  of  metal- 
line particles,  as  invited  him  to  work  it  again,  which  he  did  with  profit. 

Yet  this  gentleman  was  fo  dextrous  at  feparatir.g  the  metalline,  from 
the  other  parts  of  tin-ore,  that  I cou’d  not  without  wonder  fee  what 
fmall  corpufcles  he  wou’d,  to  fatisfie  my  curiofity,  fever  from  vaft 
quantities  of  earthy  and  other  mineral  {tuff. 

Relations  agreeable  to  thefe  I received  from  another  very  ingenious 
gentleman,  who  was  (kill’d  in  tin- mines,  and  lived  not  far  from  feveral 
of  them. 

I was  the  more  follicitous  to  procure  an  information  about  the  growth 
of  this  metal,  becaufe  the  greateft  part  of  that  ufed  in  Europe , being 
met  with  in  England , I have  found  no  mention  made  of  the  growth  of 
it  in  foreign  writers. 

A perfon  of  quality,  who  had  a patent  for  feveral  lead  mines,  fup-  The  growth 
pos’d  to  contain  filver,  who  wrought  fome  of  them  himfelf  at  no  fmall  °f leacl 
charge,  yet  not  without  profit,  affured  me,  that  the  lead-ore  which 
had  been  wrought,  and  laid  in  heaps,  did,  in  tradt  of  time,  become 
impregnated  with  metal  again  ; and,  as  experience  manifefted,  proved 
worth  working  a fecond  time.  And  indeed,  fome  mineralifts  deliver 
it  as  a general  obfervation,  that  the  growth  and  fecond  generation  of 
metals,  is  more  manifeft  in  lead,  than  in  any  other  of  them.  Boccatius 
Certardus  delivers  it  as  a thing  certainly  known  of  a mountain  near 
Florence  \ that  “if  the  lead  (tones  it  contains  be  dug  up,  others  in  time 
“ will  grow  in  their  places.”  And  Agricola  fpeaking  of  the  growth  of 
mines  in  general,  tells  us,  that  “ the  paffages  of  them  have  in  a fhort 

time  been  ftraitned,  and  grown  together  by  the  increafe  of  their 
“ matter.”  But  I doubt  this  increafe  of  lead  is  not  obfervable  in  all 
mines  of  that  metal  ; becaufe  a gentleman,  whofe  houfe  was  feated  near 
feveral  lead-mines,  and  who  was  himfelf  owner  of  one  or  two,  affured 
me,  that  in  the  country  where  he  lives,  he  never  obferved  the  lead- 
ore  to  increafe,  either  out  of  the  veins,,  nor  in  them  ; and  that  in 
fome  places,  where  ore  had  been  dug  30  or  40,  if  not  50  years  before, 
he  perceiv’d  not  on  the  fides  of  the  paffages  whence  the  ore  had  been 
taken,  that  any  other  had  grown  in  its  (lead  •,  or  that  the  paffages,  tho’ 
narrow  before,  were  fenfibly  ftraitned,  much  lefs  block’d  up.  And, 
indeed,  if  there  were  no  other  arguments  in  the  cafe,  the  ftraitning  of 
the  ancient  paffages  in  procefs  of  time,  wou’d  not  convince  me  of  the 
growth  of  metals  •,  for  the  foils  that  abound  with  them  ufually  alfo 
abound  with  waters,  which  are  commonly  imbibed  by  the  neighbouring 
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Hist,  earth  i and  this  water  is  expanded,  by  being  turned  into  ice  ; and 
this  expanfion  is  made  with  en  exceeding  great  force,  by  which  it 
often  ftretches,  or  breaks  through  the  things  that  contain  it  ; whence 
’tis  probable,  that  fometimes  the  narrownefs  of  the  fubterraneal  paf- 
fages  in  mines,  may  proceed  from  the  water  imbibed  by  the  furrounding 
foil,  and  being  frozen  in  lharp  winters : for  by  this  means  the  foil  mud: 
forcibly  endeavour  to  expand  it  felf,  and  actually  do  fo  in  the  parts 
contiguous  to  the  paflage,  fince  there  it  finds  no  refiflance  ; and  tho’ 
the  expanfion  made  in  one  year  or  two  be  but  fmall,  and  therefore 
not  obferv’d,  yet  in  a fucceffion  of  many  winters,  it  may,  by  degrees, 
grow  to  be  very  confiderable.  But  Dr.  Brown , in  his  travels,  fpeaking 
of  a mine,  has  thefe  words : “ Some  paflagesin  this  mine  cut  thro’  the 
“ rock,  and  long  difufed,  have  grown  up  again  ; and  I obferv’d  the 
“ fides  of  fome  which  had  been  formerly  wide  enough  to  carry  their 
“ ore  thorough,  to  approach  each  other  ; fo  that  we  pafs’d  with  diffi- 
“ culty.  This  happens  chiefly  in  moift  places  ; and  the  pafiages  unite 
“ not  from  the  top  to  the  bottom,  but  from  the  fides.”  Upon  the 
whole  •,  I take  the  argument  drawn  from  the  increafing  ftraitnefs  of  the 
paflages  in  mines,  to  make  more  for  the  growth  of  metals,  than  what 
is  much  relied  on  by  fome  writers,  who  urge,  that  in  churches,  and 
other  magnificent  buildings  that  are  leaded  over,  the  metalline  roofs, 
in  a long  trad:  of  years,  greatly  increafe  in  weight ; fo  that  often  there 
is  a neceflity  to  remove  them.  For  having  had  fome  occafion  to  ob- 
ferve  and  enquire  after  this  kind  of  lead,  I foon  fufpedted,  that  the 
increafe  of  weight,  which  fometimes,  indeed,  may  be  very  great,  was 
no  clear  proof  of  the  real  growth  of  the  metal  it  felf.  In  that  which 
I had  occafion  to  confider,  the  additional  weight,  as  well  as  bulk,  feem’d 
to  proceed  from  fharp,  or  other  faline  corpufcles  of  the  timber  of  the 
buildings  •,  which  by  degrees  exhaling  and  corroding  the  fide  of  the 
lead  whereon  they  fattened,  turned  it  with  themfelves  into  a kind  of 
cerufe.  For,  i.  I have  found  by  trial  purpofely  made,  that  woods  af- 
ford an  acid,  tho’  not  a merely  acid  liquor,  capable  of  corroding  lead. 
2.  ’Tis  known,  that  lead  turned  into  cerufe,  gains  confiderably  in 
weight  ; fome  fay  fix  or  feven  pound  in  the  hundred.  3.  From  the 
flieets  of  lead  that  have  very  long  cover’d  churches,  and  the  like  build- 
ings, there  is  often  obtained,  by  fcraping,  a large  proportion  of  white 
lead,  which  I have  known  much  preferr’d  by  an  eminent  artift,  to  com- 
mon cerufe,  when  a white  pigment  was  to  be  employ’d.  And,  by  the 
way,  men  finding  this  cerufe,  not  on  that  fide  of  the  lead  which  is  ex- 
pos’d to  the  external  air,  where  I fcarce  ever  obferved  any,  but  on  the 
infide  that  lies  on  the  timber,'  and  other  wooden  work,  it  may  difabufe 
thofe  who  fancy  this  cerufe  to  be  a part  of  the  lead  calcined  by  the 
beams  of  the  fun.  And  if  to  this  be  added,  that  by  diftillation,  and 
otherwife,  I have  found  caufe  to  fufped,  that  alabafter  and  white  marble 
may  emit  fpirituous  parts,  which  will  invade  lead  ; it  may  be  doubted, 
whether  what  Galen  relates  of  the  great  intumefcence  of  the  leaden  bands, 
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wherewith  the  feet  of  ftatues  were  fatten’d  to  their  pedettals,  be  a fure  Nat.  Hist, 
argument  of  the  real  growth  of  that  metal  in  the  air. 

I cou’d  not  find  in  one  of  our  chief  iron-mines,  that  there  was  any  The  growth 
notice  taken  of  the  growth  of  iron  ; but  in  another  place  or  two,  °f  kon . 
fome  who  deal  in  iron-ore  informed  me,  that  they  believe  it  grows, 
and  may  be  regenerated  *,  and  upon  that  account  one  of  them  fat  up  a 
work  contiguous  to  fome  land  of  mine,  to  melt  over  again  the  remain- 
der of  ore  that  had  been  already  wrought  at  a great  diftance  from  that 
place  •,  and  had  for  fome  ages  lain  in  heaps  expos’d  to  the  free  air.  But 
of  the  growth  of  iron  in  the  ifiand  of  Eva  in  the  Tyrrhene  fea,  near 
the  coaft  of  Tufcany , not  only  ancient  writers,  as  Pliny  and  Strabo , take 
particular  notice  ; but  modern  mineralifts  of  very  good  credit,  as 
Fallopius  and  Cafalpinus.  The  latter  tells  us,  that  “ an  incredible 
“ quantity  was  there  produc’d  in  his  time  ; and  that  even  the  earth 
“ which  they  throw  up  in  digging  the  vein,  after  a while  becomes  a 
“ vein  it  felf.”  Agricola  gives  us  the  like  account  of  a place  in  Germany ; 
and  the  learned  Job.  Gerhardus  afiures  us,  he  was  told  by  one  wfio  dug 
in  the  iron-mines  near  Amberg,  that  “ the  mere  earth  there  dug  up  with 
<l  the  ore,  being  mix’d  with  the  drofs  of  the  iron,  and  thrown  in  heaps, 

“ expos’d  to  the  fun,  and  the  rain,  ufually  in  15  years  time  afforded, 

“ by  melting,  a thin  kind  of  iron  fit  only  for  plates.” 

In  a French  collection  of  voyages,  publifhed  by  a perfon  of  great  cu-  The  growth 
riofity  and  induftry,  there  is  an  account  given  by  a gentleman,  of  a late  °f  fiver. 
voyage  he  made  to  Peru.  This  gentleman  informs  us,  that  the  belt 
filver  in  all  the  Indies , and  the  pureft,  is  that  of  the  mines  of  Potofi  ; 
where  they  draw  this  metal  even  from  the  mineral  earths  ; which  were 
formerly  throwm  afide,  when  the  ground  was  opened,  and  the  grooves 
and  lhafts  in  the  mountains  made  ; metal  having  been  obferv’d  to  be 
form’d  in  them  afrefh  fince  thofe  times  ; which  fufficiently  fhews  the 
propenfity  of  the  foil  to  the  production  of  this  metal  : yet  ’tis  true, 
adds  he,  that  thefe  impregnated  earths  yield  not  fo  much  as  the  ordi- 
nary ore  found  in  veins  betwixt  the  rocks. 

As  for  the  growth  of  gold,  the  inquiries  I have  yet  made,  among  q-j}e  zrvwtk 
travellers,  give  me  no  great  fatisfaction  about  it  ; and  tho’  I have  dif-  of  gold. 
cours’d  with  feveral  who  had  been  at  Guinea , Conga , and  other  parts  of 
Afric,  where  much  gold  is  to  he  had  •,  yet  I cou’d  not  learn,  that  they, 
or  any  acquaintance  of  theirs  among  the  natives,  had  feen  any  mines 
or  veins  of  gold.  And  afterwards  meeting  with  a learned  traveller, 
who  had  carefully  vifited  the  famous  gold-mine  at  Cremnitz  in  Hungary, 
he  allured  me,  he  cou’d  not  learn  from  the  miners,  whether  or  no  the 
ore  of  gold,  £sV.  did  really  grow,  or  were  regenerated  in  trad:  of  time, 
by  being  expos’d  to  the  air,  or  upon  any  other  account.  But  the  grand 
overfeer,  who  was  lord  of  part  of  the  foil,  told  him,  that  he  thought 
the  whole  mountain  abounded  with  particles  of  gold®  •,  and  therefore 
when  the  diggers  had  almoft  exhaufted  a vein,  he  there  caff;  in  large 
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whilft  that  earth  being  kept  there,  as  in  a refervatory,  wou’d  after- 
wards afford  gold  as  the  mine  had  done  before.  And  a late  German 
profeffor  of  phyfic  fays,  that  “ at  Corbac , a city  of  JVeJiphalia , they 
“ melt  gold  out  of  their  heaps  of  earth  once  in  four  years  in  which 
“ time  they  find  it  generated  afrefh.”  “ The  common  yellow  earth 
“ of  the  country  near  Cremnitz , fays  Dr.  Brown , in  his  travels,  efpe- 
“ daily  of  the  hills  towards  the  weft,  altho*  not  efteemed  ore,  affords 
“ fome  gold.  And  in  one  place,  I faw  a great  part  of  a hill  dug  away, 
“ which  had  been  caft  into  the  works,  walk’d  and  wrought  in  the  fame 
“ manner,  as  pounded  ore,  with  confiderable  profit.”  I have  alfo  fome 
fine  gold  that  never  endured  the  fire,  taken  out  of  tin-ore.  But  whe- 
ther it  be  the  contadt  or  operation  of  the  air,  or  fome  internal  difpofi- 
tion,  analogous  to  a metalline  feed  or  ferment,  that  eaufes  this  increafe 
in  metals,  I dare  not  be  pofitive  ; tho’  the  probable  intereft  of  the  air 
herein,  will  fufficiently  excufe  my  alledging  thele  inltances,  as  favour- 
able to  my  fufpicion,  till  further  experience  lhall  have  more  clearly  in- 
ftru&ed  us. 
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GEMS. 


SECT.  I. 

IN  propofing  my  conjectures  about  the  virtues  of  gems,  I fhall  not 
fuppofe  the  truth  of  thofe  wonderful  properties  that  fome  have 
afcribed  to  them  ; tho’  not  only  writers  of  natural  magic,  but 
grave  authors,  have  appeared  in  their  favour.  For  my  part,  I never 
fawany  great  matters  performed  by  thofe  coftly  ftones,  that  are  ufually 
worn  in  rings  ; yet  becaufe  phyficians  have,  for  many  ages,  received 
the  fragments  of  precious  ftones  into  fome  of  their  moft  celebrated  cor- 
dial compofitions  *,  and  becaufe  many  eminent  men,  and  fome  virtuoft 
of  my  own  acquaintance,  have  informed  me  of  very  confiderable  effedts 
of  fome  gems  upon  their  own  particular  obfervations  ; and  laftly,  be- 
caufe it  is  not  impoflible  that  fome  of  the  fofter  ftones  may  have  con- 
fiderable operations  upon  the  human  body,  a few  of  which  I am  my  felf 
convinc’d  of,  I dare  not  indifcriminately  rejedt  all  the  medicinal  virtues 
that  tradition,  and  the  writers  upon  precious  ftones,  have  afcribed  to 
them  but  fufpedting  moft  of  their  relations  to  be  fabulous,  I wholly 
aim  to  aflign  a caufe  of  thofe  virtues  afcribed  to  gems,  which  experience 
yvarrants  to  be  true. 

Having  thus  explained  in  what  fenfe  my  thoughts  as  to  the  virtues 
of  precious  ftones  are  to  be  underftood,  I come  to  propofe  my  hypo- 
rhefis  about  them  ; the  fubftance  of  which  may  be  comprized  in  thefe 
two  particulars.  Firft,  many  gems  and  medicinal  ftones,  either  have 
once  been  in  a fluid  ftate,  or  are  in  part  made  up  of  fuch  fubftances  as  '•TZd 
were  formerly  fluid.  Secondly,  many  of  the  real  virtues  of  fuch  ftones  °bal?etbeir™ir- 
may  probably  be  derived  from  the  mixture  of  metalline,  and  other  tues  from  mi- 
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Nat.  Hist.  ra]  fobftances,  ufually  incorporated  with  them  ; whilft  the  great  va- 
riety  and  efficacy  of  thofe  virtues  may  be  owing  to  l'ome  happy  con- 
current circumftances  of  that  commixture.  The  former  of  thefe  heads 
relates  properly  to  the  origin  of  gems  •,  and  the  latter,  partly  to  that, 
and  partly  to  the  kinds  and  degrees  of  their  virtues. 

But  that  any  gems,  efpecially  the  hardeft  fort,  fhould  have  a later 
beginning  than  the  earth  it  felf,  will,  probably,  appear  a paradox  ; 
and  I doubt  not  it  will  pafs  with  many  for  a great  one,  that  fome  of 
thefe  hardeft  of  folid  bodies,  fhould  have  once  been  fluids  ; but  the 
following  confiderations  wdll  countenance  this  hypothefis. 

*Ihat  gems  And  firft,  the  tranfparency  of  diamonds,  rubies,  fappliires,  ii 9c.  a- 
nvere  once  grees  very  well  with  this  conjedlure,  and  thereby  feems  to  favour  it  \ 
ftfromthe'r*  ^or  >t:*s  n0C  ^ely,  that  bodies  which  were  never  fluid,  fhould  have 
tranfparency,  their  conftituent  parts  fot  in  the  order  requifite  to  tranfparency  as  thofe 
that  were  once  in  a liquid  form  j during  which  it  is  eafie  for  the  rays 
of  light  to  make  themfelves  pafiages  every  way,  and  difpofo  the  folid 
corpufcles  after  the  manner  neceflary  to  the  conftitution  of  a tranf- 
parent  body.  Thus  we  fee,  that  filver  diflolved  in  Aqua  fortis , or 
lead  in  fpirit  of  vinegar,  having  thereby  had  their  particles  reduced  to 
a fluid  ftate,  thofe  particles,  tho*  before  opake,  are  fo  difpofed  as  to 
make  not  only  a diaphanous  folution,  but,  if  defi  red,  tranfparent  cryftals; 
and  the  experiments  that  chymifts  ufually  make  with  thefe  metals,  I 
have  made  with  feveral  (tones.  But  this  argument  is  produced  rather 
to  confirm,  than  prove  my  conjecture. 

Figuration . 2dly,  The  origin  I affign  to  gems,  may  be  alfo  countenanced  by 

the  external  figuration  of  feveral  of  them.  For  we  plainly  fee,  that 
the  corpufcles  of  nitre,  alum,  vitriol,  and  even  common  fait,  being 
fuffered  to  coagulate  in  the  liquors  wherein  they  floated  before,  will 
convene  into  cryftals  of  curious  and  determinate  fhapes.  And  the  like 
I have  tried  in  feveral  metalline  bodies,  diflolved  in  their  refpeCtive 
menftrua.  But  unlefs  a concreting  (tone,  or  other  like  body,  be  either 
furrounded  with,  or  in  great  part  contiguous  to  a fluid,  ’tis  not  eafie 
to  conceive  how  it  fhould  acquire  a curious,  angular,  and  determinate 
figure.  For  concrefcent  bodies,  if  they  have  not  room  enough  in  an 
ambient  fluid  for  the  moft  fuitable  ranging  of  their  parts,  cannot 
caft  themfelves  into  fuch  fine  and  regular  fhapes  as  feveral  gems  feem 
to  afteft  •,  but  the  matter  they  confift  of,  mull  conform  to  the  figures 
of  the  cavity  that  contains  it,  which,  in  this  cafe,  has  not  fo  much 
the  nature  of  a womb,  as  of  a mould.  Thus  we  foe  falt-petre,  and 
feveral  other  (alts,  if  the  water  they  were  diflolved  in  be  too  far 
exhaled,  before  they  are  fuffered  to  (hoot,  will,  if  the  liquor  fill  the 
glafs,  fometimes  coagulate  into  a mafs,  fafhion’d  like  the  infide  of 
rhe  containing  veflel  ; or  if  a confiderable  quantity  of  liquor  remain 
after  the  coagulation,  that  part  of  rhe  nitre  which  was  reduced  to 
concrete  next  the  glafs,  will  have  the  (hape  of  the  internal  furface 
thereof  *,  but  the  cryftals  contiguous  to  the  remaining  liquor,  havings 
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a fluid  ambient  to  (boot  in,  will  have  the  part  of  their  bodies  con'd-  Nat.  Hist, 
guous  to  the  liquor,  curioufly  form’d  into  fuch  prifinatical  fhapes  as  are 
peculiar  to  nitre. 

To  apply  this  to  gems.  That  many  kindsof  them  have  geometrical  and 
determinate  fhapes,  I have  often  obferved,  in  viewing  them  as  nature 
produced  them  ; for  I have  had  the  good  fortune  to  take  feveral  out 
of  their  wombs.  And  upon  freeing  a large  number  of  Indian  granats 
from  a lump  of  heterogeneous  matter,  whofe  diftin<5l  cavities,  like  fo 
many  cells,  contained  ftones  *,  on  fome  of  their  furfaces  appeared  tri- 
angles, parallelograms,  6?r.  And  from  the  rock,  whence  thofe  ftones 
chiefly  come,  that  are  commonly  called  Brijlol  ftones,  I procured  a 
number  of  them  to  be  dug  up  in  my  prefence  *,  many  of  which  ap- 
peared to  be  curioufly  and  determinately  figured,  much  like  fome  cry- 
ltals  of  nitre  that  I have  takeri  pleafure  to  compare  with  them.  And 
the  like  configuration  I have,  alfo,  obferved  in  many  Cornjh  diamonds  ; 
and  particularly  in  a fair  large  one  found  growing,  with  many  leffer, 
in  Ireland.  Nor  is  it  only  in  thefe  fofter  gems,  that  this  curious  fi- 
guration may  be  met  with  ; for  I found,  among  many  ftones  which 
I took  to  be  rubies,  and  which  are  exceeding  hard,  a confiderable 
number,  fvhofe  figure,  tho’  not  the  fame  with  the  Cornjh  and  Irijh 
ftones,  wete  yet  fine  and  geometrical.  And  the  like  I have  obferved 
even  in  diamonds  themfelves  ; and  particularly  in  a large  one  that 
was  rough,  I perceived  the  furface  to  confift  of  feveral  triangular 
planes,  not  exactly  flat,  but  including,  as  it  were,  fmaller  triangles 
within  them  ; that  for  the  moft  part  meet  at  a point,  and  feem  to 
conftitute  a very  obtufe,  folid  angle.  Encourag’d  by  this,  I exa- 
mined feveral  other  rough  diamonds,  and  found  moft  of  them  to  have 
angular  and  determinate  fhapes,  not  unlike  thofe  already  mention- 
ed. And  having  thereupon  confulted  an  expert  jeweller,  he  told  me, 
he  generally  found  them  to  be  fhaped  like  that  I fhewed  him  ; and  add- 
ed, that  fuch  a fhape  was  the  mark  by  which  he  ufualty  judged  a ftone 
to  be  a right  diamond,  if  he  had  not  an  opportunity  to  examine  it  by 
the  hardnefs. 

And,  in  favour  of  the  companion  betwixt  the  coagulation  of 
falt-petre  and  that  of  gems  ; having  once  made  an  odd  menftruum, 
wherein  I was  able  to  diflblve  precious  ftones,  there  fhot  in  the  li- 
quor pretty  large  cryftals,  fo  tranfparent  and  well  fhap’d,  that  they 
might  eafily  have  pafs’d  for  thofe  of  nitre,  but  were,  neverthelefs, 
infipid.  And  I have  often  taken  notice  in  fuch  ftones  as  the  Brijlol 
diamonds,  that  tho’  the  part,  which  may  be  look’d  upon  as  the  up- 
per, were  curioufly  figured  with  fix  fmooth  fides,  which,  at  the  top, 
fhaped  off  fo  as  to  make  fix  triangles,  that  terminated  like  thofe  of 
a pyramid  in  a point  ; yet  that  which  may  be  look’d  upon  as  the 
root,  or  the  lower  part  of  the  ftone,  was  much  lefs  tranfparent,  and  of 
an  irregular  figure : the  realbn  of  which  feems  to  be,  that  this  being 
the  part  whereby  the  ftone  adhered  to  its  womb,  was  fullied  by  the 
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Nat.  Hist,  muddinefs  thereof,  and  reduced  to  conform  it  felf  to  the  Ihape  of 
’ the  contiguous  cavity  ; whilft  the  upper  part  of  the  (lone  was  not 
only  form’d  of  the  clearer  portion  of  the  petrefcent  juice,  before  the 
waterifh  vehicle  was  exhaled,  but  had  room  and  opportunity  to  fhoot 
into  the  curious  figure  belonging  to  its  nature.  And  this  is  much 
more  confpicuous,  where  many  of  thefe  cryftals  grow  in  clufters  out 
of  one  mineral  cake  or  lump.  Thus  I have  feen  it  in  thofe  foft 
tranfparent  concretions  which  fome  of  the  late  mineralifts  call  Fluores  ; 
and  particularly  in  a very  fine  mineral  lump  fhew’d  me  by  a great 
prince.  For  this  mafs  confided  of  two  flat  parallel  cakes,  that  feem- 
\ ed  compofed  of  a dirty  kind  of  cryftalline  fubftance,  and  out  of  each 
cake  there  grew,  towards  the  other,  a great  number  of  ftones,  fome 
of  which,  by  their  cohefion,  kept  the  two  cakes  together  ; and  mod 
of  thefe  ftones,  having  each  of  them  a little  void  fpace  about  it, 
wherein  it  had  room  to  Ihoot  regularly,  were  geometrically  lhap’d 
and  colour’d  like  a German  amethyft.  And  I have  my  felf  a pretty 
large  ftone,  taken  up  here  in  England , which  confifts  of  four  parts  ; 
the  lowermoft  whereof  is  a thin  broad  flake  of  coarfe  ftone,  only  adorn- 
ed here  and  there  with  very  minute  glittering  particles,  as  if  they 
were  of  a metalline  nature  ; over  this  is  fpread  another  thin  white 
opake  bed,  which  is  fo  inclos’d  between  the  former  part  and  the  two 
others,  that,  without  defacing  the  ftone,  I cannot  well  examine  it. 
The  third  confifts  of  a heap  of  minute  cryftals,  exceedingly  thick 
fet,  which  therefore  look  whitifh  ; having  little  or  no  tindlure  of  their 
own  ; and  .this  part,  like  the  former,  is  not  much  thicker  than  a 
barly  corn.  The  fourth  and  uppermoft  part,  which  feems,  in  great 
mealure,  to  be  the  fame  cryftals,  that,  as  they  grow  higher  and  fpread, 
acquire  .a  deeper  colour,  is  made  up  of  a large  number  of  amethyfts, 
fome  paler,  and  others  highly  tinged  ; which  are  of  very  different 
figures  .and  magnitudes,  according  as  they  feem  to  have  had  conveni- 
ency  to  fhoot  *,  thefe,  atone  end  of  the  ftone,  lie  in  a flat  bed,  fcarce 
exceeding  a barly-corn  in  length,  whilft  thofe,  at  the  other  end,  fhoot 
up  to  a confiderable  height  into  figur’d  cryftals,  fome  of  them  as  big 
as  the  end  of  my  little  finger,  which  were  the  moft  deeply  colour’d, 
being  alio  of  a great  hardnefs  j for  I found  they  would  eafily  cut 
glafs. 

I remember,  alfo,  that  from  a famous  quarry,  which  flood  near  a 
fpring,  that  had  a petrefcent  faculty,  I caus’d  fevered; folid  pieces  of 
rough  opake  ftone  to  be  broken,  in  hopes  of  finding  fome  finer  juice 
therein  coagulated  into  fome  finer  fubftances  ; and  accordingly  I ob- 
lerved,  that  in  feveral  places  the  folid  mafiy  ftone  had’  cavities  in  it, 
all  about  the  fides  whereof  there  grew  concretions,  which,  by  their 
limpidity  and  curious  fhape,  feem’d  to  have  been  fome  finer  petre- 
fcent fluid,  that  by  a kind  of  percolation  thro’  the  fubftance  of  the 
grolfer  ftone,  had  at  length,  arriv’d  at  thofe  cavities  ; and  upon  the 
evaporation  of  the  fuperfluous,  aqueous  parts,  or  by  their  being  foak’d 
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u.p  by  the  neighbouring  (tone,  had  an  opportunity  to  (hoot  into  thefe 
fine  cryftals  ; which  were  fo  numerous,  as  quite  to  overlay  the  Tides 
of  the  cavities.  And  an  ancient  digger  in  thefe  quarries  told  me,  he  had 
fometimes  met  with  great  quantities  of  them  •,  and  prefented  me  with 
a large  lump  or  mafs,  made  up  of  numerous  heaps  of  Toft  cryftals 
(licking  to  one  another,  but.  none  of  them  to  any  part  of  the  rock  •, 
fo  that  they  .feemed  to  have  been  haftily  coagulated  in  fome  cleft  or 
cavity,  as  it  were  in  a mould  ; where  meeting  and  mixing,  before  con- 
cretion, with  fome  loofe  particles  of  clay,  the  mafs  might  thereby 
be  difcoloured.  And  our  argument  drawn  from  the  figuration  of  tranfpa- 
rent  hones,  may  be  much  llrengthened  by  that  coalition  I have  fome- 
times  obferved  of  two  or  more  fuch  (tones  ; and  the  congruity  in  the 
(hape  of  fome  of  them,  to  the  figures  of  the  contiguous  parts  of  the 
others,  that  feemed  to  have  been  formed  after  them. 

3 dly,  The  internal  texture  of  thefe  gems  alfo  favours  our  hypothefis  *,  Internal tex° 
fome  of  them  feeming  much  to  imitate,  in  their  coagulation,  feveral  of  ture° 
thole  fubftances,  which  I have  obferv’d  were  once  fluid..  ’Tis  eaflly  ob- 
ferved, that  common  fait  may  confiftof  (mail  faline  particles,  which bya 
convenient  juxta-pofition  are  aflfociated  into  great  lumps,  feveral  of  which 
have  a cubical  figure.  And  that  fuch  coalitions  ol  particles  may  conftitute 
folid  and  confiderably  hard  bodies,  I have  tried  by  breaking  fome  of 
the  larger  cubes  of  fal-gem,  and  the  lumps  of  Mayo  fait  ; whereof 
the  firft  is  foflil,  the  other  marine,  and  both  natural.  I have,  likewife, 
found  by  trial,  that  tho’  filver  diflolv’d  Insfqua  fortis , ufually  appears  to 
(hoot  into  flat,  and  exceeding  thin  flakes  •,  yet  ’tis  very  pofiible  fo  to 
order  the  coagulation,  that  many  of  thefe  thin  plates  (hall,,  in  their 
convention,  have  their  flat  Tides  fo  placed  over  one  another,  as  to  make 
up  pretty  large  and  clear  cryftals,  whofe  very  outfides  will  be  finely 
figured.  And  as  thefe  are  not  the  only  fluid  bodies  I have  brought 
to  coagulate  into  fuch  a flaky  fubftance,  I began  to  fufpedt  that  many 
tranfparent  minerals  may  have  the  like  texture;  and  in  fome  diapha^ 
nous  kinds  of  talc,  whofe  outfides  were  regularly  figured,  I found  en- 
couragement to  try,  whether  even  fome  gems,  notwithftanding  their 
hardnefs,  might  not  have  fuch  an  internal  figuration.  I was  not  de- 
terred from  this  enquiry  by  its  being  generally  fuppofed,  that  gems 
are  of  an  uniform  texture  *,  and  that  there  mull  be  an  immenfe  thinnefs 
in  the  plates  which  compofe  tranfparent  (tones*,  fince  no  fuch  thing  as 
plates  had  been  difcovered  by  the  molt;  curious  eye  : and  men  have  allow’d 
all  gems  to  be  uniform  in  their  texture,  without  any  grain  or  fibres  more 
than  there  are  in  gold.  But  as  to  this  thinnefs  of  the  plates,  I remem- 
ber I have  feveral  times  held  a piece  of  good  Mufcovy  glals  againft  the 
light,  fo  thin,  that  a curious  eye  cou’d  fcarce  difcover  the  plate  it 
felf,  which  therefore,  by  no  means  feemed  capable  of  being  fplit  ; yet  in 
this  cafe  I have  fometimes  fubdivided  it  beyond  expedition.  And  hav- 
ing carefully  examined  fome  (tones, , that  had  geometrical  figures  on 
part  of  their  furfaces,  and  which  I had  reafon  to  think  were  once 
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Nat.  Hist,  fluid  fubftances,  I manifeftly  perceived,  with  my  naked  eye,  feveral  pa- 
rallel  commiflures  therein  ; which  Teemed  plainly  to  be  made  by  the 
contiguous  edges  of  little  thin  plates  of  ftone,  that  appear’d  to  lie  one 
over  another,  almoft  like  the  leaves  of  a book  a little  opened. 

I remember  alfo,  that  by  holding  a large,  rough,  grizolette,  that  is, 
a hard  gem  of  a bluifh  colour,  brought  from  Eafl-Indiay  againft  the 
light,  andcurioufly  obferving  it,  I have  fometimes  plainly  difcovered  a 
grain,  as  they  call  it,  therein  ; according  to  the  tendency  whereof,  I 
have  been  aflured  by  a fkilful  artift,  who  ufed  to  make  Teals  of  thefe 
ftones,  that  they  wou’d  ufually  fplit.  I forbear  to  urge,  that  in  fome 
other  precious  ftones  cut  and  polifhed,  as  particularly  the  hyacinth  and 
fapphire,  by  turning  them  feveral  ways  to  the  light,  I have  obferv’d 
commiflures  fo  fine,  as  not  to  prejudice  the  entirenefs  of  the  ftone  for 
the  lapidaries  purpofe  ; becaufe  the  phenomenon  is  far  lefs  confiderable 
than  what  I have  often  obferved  in  New-Englijh  granats  ; wherein,  efpe- 
cially  when  they  are  broken,  the  edges  and  commiflures  of  the  thin 
plates,  or  flakes,  whereof  they  confifted,  are  very  eafily  difcernable. 
And  to  try  whether  this  obfervation  wou’d  hold  even  in  the  hardeft 
ftones,  I had  recourfe  to  a pretty  large,  unwrought  diamond  ; which 
being  placed  in  a microfcope,  fhew’d  me  the  commiflures  of  the  flakes 
I looked  for,  whofe  edges  were  not  fo  exadtly  difpos’d  into  a plain, 
but  that  fome  of  them  flood  very  fenfibly  extant,  like  little  ridges, 
broad  at  the  top,  above  the  level  of  the  reft.  And  thefo  parallel 
flakes,  with  their  commiflures,  Icou’d  in  a large  diamond  plainly  difcern, 
even  with  my  naked  eye.  And  further,  an  eminent  jeweller,  andanother 
artificer,  whofe  trade  it  was  to  polilh  and  cut  diamonds,  aftured  me, 
upon  their  repeated  and  conftant  experience,  that  ’twas  almoft  impofiibe 
to  fplit  diamonds  fmoothly,  in  a direction  contrary  to  their  grain  ; but 
eafily,  and  at  one  Tingle  ftroke,  with  a fteel  tool,  when  once  they  had 
found  in  what  line  their  inftrument  lhould  be  impell’d.  By  this  ’tis 
evident,  that  diamonds  themfelves  have  a grain,  or  flaky  contexture, 
not  unlike  that  of  wood,  which  will  readily  be  granted  to  confift  of 
aflimilated  water  or  juices,  that  having  been  once  fluid,  were  fit  to 
have  their  particles  fo  rang’d  or  difpos’d,  as  to  conftitute  a body  far 
more  ealy  to  be  cleft  along  the  diredtion  of  its  fibres,  than  in  a way 
contrary  thereto.  And  I remember,  that  having  obferved  in  a rough 
diamond,  which  I purpofely  examined,  the  flakes  whofe  edges  were 
terminated  in  one  of  its  plains,  to  be  far  from  running  parallel  to 
thofe  whofe  edges  compos’d  another-,  I imagined,  that  if  this  diamond 
were  to  be  cleft,  it  wou’d  not  be  fmoothly  fplit  into  two  pieces,  becaufe 
the  commiflures  probably  made  angles  in  the  body  of  the  ftone  •, 
and  accordingly,  I learn’d  of  a diamond-cutter,  that  he  fometimes  met 
with  ftones,  which  baffled  all  his  (kill,  and  wou’d  by  no  means  fplit,  like 
others,  into  two  parts  •,  but  before  they  were  cleft  quite  thorough,  break 
in  pieces.  And  this  difpofition  in  the  ftone  he  cou’d  not  certainly  lore- 
fee. 
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4 thly,  It  feems  not  improbable,  that  the  colours  of  fome  gems  are  Nat.  Hist. 
adventitious,  and  were  imparted  to  them  either  by  fome  tinging  mineral 
juice  or  exhalation,  whilft  the  (lone  was  either  in  folutis  principiis,  or  of  bein^mlabl 
an  open  texture.  And  this  argument  is  too  confiderable  to  be  (lightly  adventitious ? 
pafs’d  over.  For  in  the  firft  place,  a multitude  of  gems  have  been 
deprived  of  their  colour,  by  continuing  long  in  the  fire  ; and  the  expe- 
rienced Boetius  de  Boot  affirms,  that  all  gems  will  lofe  their  colour  by 
this  means,  except  Bohemian  granats.  How  far  this  may  hold  true,  I 
have  not  had  opportunity  thoroughly  to  examine-,  but  I well  remember, 
that  having  purpofely  expos’d  feveral  gems  in  a crucible,  to  a mode- 
rate fire,  fome  of  them  feemed  to  have  their  tindture  much  impair’d, 
and  others  quite  deftroyed  thereby.  But  if  thefe  trials  be  not  warily 
made,  they  may  eafily  impofe  upon  us  efpecially  if  we  do  not  con- 
fider  the  nature  and  caufe  of  whitenefs  : for  any  diaphanous  body,  as 
far  as  I have  yet  obferved,  being  divided  into  a multitude  of  very 
minute  parts,  and  confequently  acquiring  a multitude  of  diftindt  fur- 
faces,  which  brifkly  refledt  the  light  every  way  outwards,  will  appear 
to  have  a white  colour,  more  or  lefs  vivid,  as  the  particles  are  more 
or  lefs  numerous,  minute,  and  otherwife  fitted  to  fcatter  the  incident 
rays.  Thus  fine  Venice  glafs  reduced  to  powder,  will  be  white  -,  and  even 
red  ink,  if  fo  ffiaken,  as  to  be  brought  to  a froth,  confiding  of  many 
minute  bubbles,  will  feem  whitifh  : whence,  if  by  too  hafty  an  ignition 
or  refrigeration  of  the  gems,  they  come  to  be  flaw’d  with  innumerable 
little  cracks,  they  may  be  thought  to  become  white  by  having  their 
tindhire  driven  away  •,  when  their  whitenefs  really  proceeds  from  the 
multitude  of  thofe  little  flaws,  which  are  fingly  unperceived ; and  this 
the  rather,  becaufe  the  body  may  ftill  retain  its  former  fhape,  or  feem- 
ing  entirenefs.  To  illuftrate  this,  I have  fometimes  heated  a piece  of 
cryftal  red  hot  in  a crucible,  and  then  quenched  it  in  cold  water  ; for 
even  when  the  parts  did  not  fall  afunder,  but  the  body  retained  its 
former  ffiape,  the  multitude  of  little  cracks  that  were  by  this  ope- 
ration produced  in  it,  made  it  quite  lofe  its  tranfparency,  and  appear 
a white  body.  In  making  this  experiment,  the  multitude  of  the  flaws 
produced  may  be  rendered  more  vifible,  if  the  heated  cryftal  be  wa- 
rily and  dexteroufly  quenched  in  a very  deep  folution  of  cochineal, 
made  with  fpirit  of  wine  -,  whereby,  if  the  operation  be  well  perform’d, 
enow  of  the  red  particles  of  the  folution  will  get  into  the  cracks  of 
the  cryftal,  to  give  it  a pleafing  colour. 

(2.)  The  colours  of  feveral  gems,  when  not  deftroyed  by  fire,  will 
be  altered  thereby  -,  which  happening  to  feveral  foffil  pigments,  and 
other  bodies,  confefiedly  mineral,  argues  a mixture  of  mineral  fubftan- 
ces  in  the  ftones,  whole  colours  receive  thofe  alterations  -,  for  there 
may  be  a change  of  colour  produced  by  the  fire,  without  any  alte- 
ration of  the  tinging  parts  confidered  in  that  capacity.  Thus  by  flam- 
ing the  heated  gem,  in  very  many  parts,  a degree  of  whitenefs  or 
palenefs  emerging  thereupon,  may  fomewhat  change  its  former  co- 
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lour : but  this  alteration  being  only  a kind  of  dilution,  is  not  that 
which  I here  mean.  I have,  by  expofing  Indian  granats,  in  a crucible, 
to  the  fire,  found  them  exchange  their  reddilh  colour  for  a dark 
and  dirty  one,  like  that  of  iron  long  kept  in  the  air.  And  having 
kept  fome  pieces  of  agate  prettily  adorned  with  waves  of  different 
colours,  for  a competent  time  in  the  fire,  I found,  that  the  greateft 
part  of  the  agate  feem’d  to  be  depriv’d  of  its  tindlure,  and  reduc’d  to 
a plealant  whitenefs.  But  in  fome  places,  where  there  were  ftains  of 
a different  kind  from  the  reft,  and  where  there  run  little  veins  that 
I fufpe&ed  to  be  of  a metalline  nature  *,  the  colour  was  not  deftroy- 
ed,  but  changed  ; and  the  veins  of  the  pigment  acquir’d  a deep  red- 
nefs,  which  they  will  retain,  if  let  alone  *,  tho’  I was  induced,  by 
fome  trials  I made  on  other  pieces  of  Indian  agate,  to  think,  that 
even  thefe  metalline  tiniftures  might  be  driven  away  by  a more  Jail- 
ing fire,  fo  as  to  leave  the  ftones  purely  white.  A like  change  of  colour 
is,  likewife,  found  in  fome  other  ftones  ; as  alfo  in  fome  pebbles,  a- 
mongft  feveral  of  which,  that  loft  only  their  tranfparency  by  ignition  and 
extindlion  in  water,  one  or  two  acquired  a colour  remarkably  deeper 
than  they  had  before. 

(3.)  Having  borrowed  an  Oculus  mundi,  its  colour  white,  figure 
round  and  plano-convex,  and  diameter  about  a third  part  of  an  inch  ; 
I put  it  into  a very  fhallow  glafs-veffel,  almoft  fi1  I’d  with  fair  water, 
and  obferv’d  within  a minute,  that  one  part  of  the  edge  began  to 
appear  fomewhat  tranfparent  •,  and  the  whole  ftone,  by  degrees,  loft 
its  whitenefs,  appearing  of  a dark  brownifh  colour.  This  change  had 
reach’d  the  whole  furface,  by  lying  nine  minutes  in  the  water  ; then 
taking  it  out,  I perceiv’d  the  body  was  grown  half  tranfparent,  and 
the  parts,  near  the  edge,  being  lefs  thick,  appeared  to  have  loft 
much  more  of  their  former  opacity  than  the  innermoft  part.  Then 
putting  the  ftone  prefently  into  the  water  again,  I let  it  lie  there 
till  half  an  hour  was  expired  from  the  beginning  of  the  experiment  ; 
when,  taking  it  out,  and  wiping  it,  I found  it  was  grown  much  clearer  ; 
for  being  held  againft  the  light,  it  looked  almoft  like  yellow  amber, 
but  not  quite  fo  tranfparent.  I next  expofed  it  to  the  air,  in  a very 
good  balance  ( where  it  weigh’d  four  grains  and  about  a quarter ) and 
there  left  it  for  near  half  an  hour,  to  try,  if  by  the  recefs  of  any 
imbib’d  aqueous  moifture,  it  would  become  lighter  •,  but  I was  hin- 
dered from  compleating  the  experiment.  Tho’  this  did  not  deter  me  from 
making  another  obfervation,  which  was,  that  within  about  a minute 
after,  I found  a portion  of  the  ftone,  near  one  part  of  the  edge,  grown 
manifeftly  opake  and  whitifh  *,  and  in  a few  minutes  more  the  whole 
ftone  began  to  appear  in  a changing  condition,  but  did  not  change  in 
every  part  at  once,  nor  did  the  alteration  make  an  uniform  progrefs  ; 
but  one  might  fuccefiively  difcover  feveral  white  arches,  or  as  ’twere 
zones,  parallel  to  each  other  •,  and  thele  being  quite  opake,  inter- 
cepted between  them  other  little  zones,  which  being  yet  femi- opake, 
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appeared  of  a brown  colour,  and  concurr’d  to  make  the  done  look  like  Nat.  Hist. 
a pretty  agate,  wherein  the  whitenefs  made  a continual  progrefs  as  long 
as  the  time  permitted  me  to  obferve  it : and  the  pofleffor  allur’d  me, 
that  within  an  hour  or  two  it  would  be  of  a cream  white.  And  indeed 
I faw  one  part  of  it,  that  was  pretty  broad,  had  already  obtain’d  a 
whitenefs  little  inferior  to  that  of  ivory. 

(4.)  Another  circumftance  which  feems  to  favour  our  conjecture  is, 
that  it  has  been  often  obferved,  that  where  coloured  gems  are  found, 
fome  mines  or  veins  of  metals  are,  alfo,  to  be  met  with.  And  I think  it 
not  unlikely,  that,  upon  a fkilful  fearch,  many  more  difeoveries  would 
be  made  of  veins,  either  of  metalline  ore,  or  fome  other  mineral  ; 
whence,  by  means  of  juices  or  funies,  gems  may  be  prefum’d  to  have 
receiv’d  their  tin&ures.  But  ufually  where  precious  Hones  are  found, 
mens  induftry  and  curiofity  is  too  much  confined  to  thofe  rich  mine- 
rals, and  does  not  permit  them  to  look  after  inferior  ones.  And  in 
the  Eajt-Indies , where  moll  gems  are  produced  in  greatell  perfection, 
they  are  llrangely  ignorant  in  the  manner  of  digging  mines.  To  this 
we  may  add,  that  gems  are  often  found  in  the  metalline  veins 
themfelves,  or  very  near  them  ; and  I can  produce  feveral  amethylls 
that  a gentleman  of  my  acquaintance  took  out  of  a piece  of  ground 
abounding  with  the  ores  of  iron  and  tin  ; the  latter  of  which  was 
there  dug  up  in  plenty.  And  in  colder  countries,  fuch  as  Germany  and 
England , where  hard  gems  are  more  rare,  the  foft  ones  that  mineralifts 
call  Fluores , are  often  to  be  found  in  or  near  metalline  veins,  fo  fine- 
ly tinged  by  mineral  juices,  that  were  it  not  for  their  foftnefs,  they 
might  pafs  for  emeralds,  rubies,  fapphires,  &c.  as  I learn  from  mi- 
neral writers  of  good  credit,'  from  eye-witnelfes,  and  partly  from  my 
own  obfervation. 

(5.)  But  further  to  the  fame  purpofe,  it  feems  pollible  to  obtain 
from  fome  gems,  by  menflrua,  tinClures,  that  feem  rather  extractions, 
than  proper  diiTolutions.  1 once  made  a menftruum,  which  being 
pour’d  upon  well-colour’d  granats,  not  calcined,  but  entire,  was  there- 
by foon  beautified  with  a nigh  and  lovely  tinClure,  admired  by  very 
fkilful  perfons  to  whom  I Ihewed  it,  becaufe  the  menftruum  was  not 
more  corrofive  than  white-wine  ; yet  I took  this  to  be  a genuine  tinc- 
ture, becaufe  it  was  drawn  in  the  cold,  becaufe  the  liquor  would  not 
tinge  it  felf  by  Handing  alone  ; and  laftly,  becaufe  it  drew  a tinClure 
from  antimony  of  a very  different  colour  from  that  we  fpeak  of. 

Nor  are  granats  the  only  gems  which  I have  made  this  liquor  work  up- 
on, without  heat. 

( 6 .)  SufpeCling,  for  feveral  reafons,  that  fome  granats  contain,  be- 
fides  other  metalline  fubftances,  many  corpufcles  of  a ferruginous  na- 
ture, I made  choice  of  fome  fmall  ones,  which  by  their  deep  and  al- 
moft  dark  colour,  I guefted  participated  largely  of  iron  or  fteel,  and 
applied  them  to  a vigorous  loadftone,  which,  as  I expeCled,  readily 
took  them  up  ; and  hereto  they  conftantly  adhered  till  they  were  for- 
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^ ciblf  ^eParated  therefrom.  Bat  tho’  I tried  this  upon  fome  parcels  of 
granats,  yet  I found  there  were  not  many  in  the  heap  that  would  eafily 
adhere  to  the  magnet. 

(7.)  Some  gems,  which  jewellers  without  fcruple,  affirm  to  be  rubies, 
fapphires,  &V.  are  either  colourlefs,  or  have  other  colours  than  thofe 
which  ufually  belong  to  them.  The  famous  goldfmith  Benvenuto  Cel- 
hni  fays,  there  is  one  kind  of  rubies  naturally  white,  which  he  proves 
by  the  degree  of  hardnefs  peculiar  to  rubies.  And  the  fame  author 
mentions  white  berils,  topazes,  and  amethyfts ; and,  by  his  account, 
the  Italian  jewellers  think  not  the  tinctures  of  gems  any  thing  near  fo 
effential  to  them  as  we  commonly  repute  ; ftnce  they  reckon  topazes 
and  fapphires,  whereof  one  is  blue,  and  the  other  yellow,  but  both 
extremely  hard  in  comparifon  of  all  other  gems,  except  diamonds,  to 
be  of  the  fame  fpecies.  The  degree  of  hardnefs  in  rubies  and  fapphires 
is  often  fo  equal,  that  I knew  an  expert  Englijh  jeweller,  who  for  that 
only  reafon  took  them  to  be  the  fame  kind  of  ftone 

And  that  gems,  referr’d  by  lapidaries  to  the  fame  kind,  may  be  very 
differently  tinged,  is  a truth  whereof  I have  feen  notable  inftances 
in  diamonds  themfelves  •,  which  I therefore  prefer  to  other  examples, 
becaufe  the  extreme  hardnefs  of  diamonds  is  what  keeps  jewellers 
from  miftaking  any  other  ftone  for  them  ; if  they  may  be  allow’d 
to  try  them  on  the  wheel  employed  to  cut  them.  Now  of  true  dia- 
monds I have  feen  fome  that  were  yellowilh,  others  more  yellow,  and 
among  the  reft,  one  that  was  fo  perfectly  yellow,  that  I at  firft  took 
it  for  a fair  topaz,  tho’  it  was  valued  at  near  three  pound  weight  of 
gold.  I have  alfo  feen  rough  diamonds,  as  they  came  direCUy  out  of 
the  Indies , which  were  either  bluifh  or  greenifh,  and  one  particularly 
which  was  fo  green,  that  if  its  fhape,  had  not  convinc’d  me  of 
the  contrary,  I fliould  have  taken  it  for  an  emerald. 

I once  purchafed  a confiderable  number  of  fmall  rubies,  many  of 
which  were  curiouffy  fhap’d  *,  and  coming  to  look  upon  the  whole 
parcel  more  leifurely,  I found  one  colourlefs,  but  in  other  refpeCts 
fo  like  the  reft,  that  I conjectured  it  of  the  fame  kind,  only  coagulated 
and  hardened  before  the  mineral  pigment  had  tinged  it  of  the  colour  of 
the  reft.  And  I was  confirm’d  in  my  guefs  by  a gentleman,  who  had 
been  in  the  chief  places  of  the  Eaft -Indies,  where  rubies  are  found,  and 
particularly  at  the  river  of  Siam  or  Pegu , where  he  frequently  faw 
thefe  ftones  taken  from  the  bottom  of  the  water,  and,  fometimes, 
took  them  out  himfelf.  This  gentleman  aflured  me,  he  had  there  feen 
feveral  ftones,  each  of  which  was  partly  a ruby  and  partly  colourlefs  ; 
and  that,  fometimes,  in  the  fame  ftone  there  would  be  two  portions  of 
one  fort,  and  a third,  lying  betwixt  them,  of  another  ; which  has 
frequently  oblig’d  the  jewellers  confiderably  to  leffen  the  bulk  of 
fuch  ftones,  by  cutting  off  the  untinged  part.  And  if  my  memory  does 
not  much  deceive  me,  I faw,  in  a curious  prince’s  cabinet,  a ring  fet 
v/ith  a ftone  of  a moderate  bignefs,  whereof  only  about  one  half  was 
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well  tinged,  while  the  other  remained  colourlefs.  In  gems  that  are  Nat.  Hist. 

lefs  precious,  and  not  fo  tranfparent,  efpecially  in  agate  and  opake  NJ 

Hones,  I could  eafily  give  a multitude  of  inffances  of  the  fame  entire 
Hone  being  differently  tinged  in  feveral  parts  ; and  I ufually  wear,  in 
a ring,  a fmall  fardonyx,  wherein  there  are  three  portions,  one  within 
another  *,  the  uppermoft  whereof  is  black,  the  middle  a kind  of  chef- 
nut  colour,  the  other  blue,  almoff  like  a tarquoife  •,  each  of  which 
portions  is  exactly  of  a fine  oval  figure,  and  each  of  the  two  outermoff 
of  a very  uniform  breadth  and  colour  throughout,  and  exaftly  parallel 
to  the  other.  And  to  inftance  in  tranfparent  Hones,  ’tis  known,  that 
jewellers  reckon  among  fapphires,  not  only  that  fort  of  azure  Hones 
which  ufually  pafs  under  that  name,  but  alfo  another  kind,  becaufe 
of  their  fapphirine  hardnefs  ; tho’  for  their  want  of  tindture  they  call 
them  white  fapphires. 

(8.)  We  fometimes  fee  gems  partly  tinged,  and  partly  not,  in  fuch 
a manner  as  if  the  pigment,  mixing  with  one  portion  of  the  matter, 
whereof  the  Hone  confified  whilH  it  was  liquid  or  foft,  were  not  able 
to  diffufe  it  felf  thro’  the  whole,  nor  to  give  an  equally  intenfe  colour 
to  all  the  portions  in  tinges.  ’Tis  true,  in  fome  cafes  the  diffufion 
may  be  Hopped  by  the  petrefcent  juices  firH  coagulating  in  a part  where 
the  tindlure  was  not  mixed  ; and  perhaps  in  others,  the  different  co- 
lours may  have  belong’d  to  different  portions  of  matter  coagulating  up- 
on or  againff  each  other,  at  different  times,  yet  fo  as  to  feem  one  entire 
Hone  ; but  which  foever  of  thefe  explications  be  admitted,  it  will  con- 
firm our  hypothefis,  that  the  origin  of  gems  is  from  a fluid  or  foft 
material.  I have  in  fome  hard  femi-diaphanous  Hones,  as  well  European 
as  Eaji-lndian , obferved  a very  irregular  and  unequal  diffufion  of  tin- 
cture. And  in  Italy,  I have  feen  a large  piece  of  cryffal,  whereof  the 
pyramidal  part  was  of  a tranfparent  green,  whilH  the  vertex  appeared 
richly  tinged  like  an  emerald  •,  but  the  farther  the  colour  fpread  from 
thence,  the  fainter  and  paler  it  grew  *,  fo  that  before  it  came  near  the 
bafe,  it  was  quite  fpent,  and  left  the  larger  part  of  the  Hone  tranfparent 
and  colourlefs,  like  ordinary  cryffal.  And  hence,  perhaps,  we  may 
explain  the  meaning  of  Jofephus  Acofla , where  he  fays,  that  emeralds 
grow  in  Hones  like  cryffal } that  he  had  feen  them  in  the  lame  Hone 
falhion’d  like  a vein  •,  and  that  they  feem,  gradually  to  thicken  and  re- 
fine. And  this  learned  author  has  a memorable  obfervation,  that  may 
confirm  both  what  I have  juff  now  related,  and  what  we  mentioned  a 
little  above  about  colourlefs  gems  : “I  have  feen,  fays  he,  fome  that 
“ were  half  white  and  half  green  ; others  all  white,  fome  green,  and 
“ very  perfeCt.” 

To  conclude,  I have  given  to  pieces  of  rock-cryffal,  tolerably  good 
tindlures  by  mineral  fumes  ; and  fuppofing  the  pieces,  thus  coloured, 
to  be  entire  Hones,  as  they  generally  appeared  to  be,  the  inffance  will 
be  pertinent  to  our  purpofe  ; for  tho’  the  colours  thus  given,  do  not 
ufually  penetrate  very  deep,  and  are  afiiffed  by  no  faint  degree  of  heat ; 
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Nat.  Hist,  yet,  on  the  other  fide,  thefe  cryftals  had  attained  their  full  hardnefs, 
and,  after  their  colouration,  were  cut  and  polilh’d  like  others  whilft 
the  gems  we  mean,  are  fuppofed  to  have  been  tinged  under  ground, 
when  they  were  yet  fluid,  or  at  leaft  foft.  That  there  are  fometimes 
generated  in  the  bowels  of  the  earth,  mineral  exhalations,  capable  of 
applying  themfelves  to  the  ftones  they  meet  with  there,  fs  certain  •,  and 
that  alfo  fome  hard  and  (tony  fubftances  have  been  actually  tinged  by 
fuch  mineral  fleams,  I fhall  hereafter  fhew.  I remember  too,  even  in 
fo  hard  a gem  as  a fapphire,  to  have  obferved  the  efficacy  of  thefe  fub- 
terraneal  fumes  ; for  I have  often  feen  one  of  thofe  ftones,  wherein  a 
fine  feal  was  cut,  which  continued  fo  oddly  tinged,  notwithftanding 
what  had  been  taken  off  to  reduce  it  to  an  exquifite  fliape,  that  a fkil- 
ful  perfon  of  my  acquaintance,  by  whom  it  had  been  engraven,  allured 
me,  that  he  found  it  of  the  full  hardnefs  of  a fapphire,  and  that  the 
mineral  fumes  had  fo  ftained  it,  that,  in  his  opinion,  it  might,  by  the 
look,  pafs  for  a chalcedonian. 

Heterogeneous  $thly , Solid  gems  may  include  heterogeneous  matter  in  them.  Seve- 

matter having  ral  inftances  of  this  fort  I have  feen  in  opake  ftones  •,  but  in  tranfparent 

\h”irfiMance  ones  ^ey  are  vei7  great  rarities  ; and  therefore  it  will  not,  I prefume, 
en-ujanc  . ^ thought  ftrange,  if  I mention  but  a few.  Firft  then,  a very  in- 
genious lady,  who  had  accompanied  her  hufband  in  an  embafiy  to  a 
great  monarch,  allured  me,  that  ffie  brought  back  with  her  a piece  of 
cryftal,  in  the  middle  whereof  there  was  a drop  of  water,  that  by  its 
motion  might  be  very  eafily  obferved  ; efpecially  when  the  cryftal  was 
made  to  change  its  pofture  ; and  I have  in  fome  pieces  of  rock-cryftal 
obferv’d  particulars,  which  feemed  to  argue,  that  fomewhat  or  other 
was  intercepted  in  the  body  of  the  ftone. 

A curious  perfon  who  traded  in  Indian  gems,  particularly  in  grizolets, 
averr’d  to  me,  that  among  feveral  rough  ones  brought  from  the  Indies , 
he  had  feen  one  that  was  about  the  bignefs  of  a filberd  ; in  the  folid 
fubftance  whereof  there  was  a cavity,  with  a certain  liquor  in  it,  which, 
by  changing  the  pofture  of  the  ftone,  might  be  made  to  move  to  and 
fro.  And  when  the  drop  was  fettled,  it  was  of  the  bignefs  of  a round 
pearl,  that  he  ffiewed  me,  which  wanted  fomewhat  of  a moderate  fize 
for  a necklace  ; he  added,  that  this  rarity  caufed  the  ftone,  which  was 
otherwife  of  fmall  value,  to  be  priz’d  at  an  hundred  pounds.  And  I 
have  my  felf  feen  a monftrous  gem,  which  was  little  lefs  a rarity  than 
the  former.  And  what  renders  this  account  of  the  grizolet  the  more 
probable,  having  broken  a ftone,  that  was  brought  as  a rarity  from  the 
Eaft -Indies , where  gems  are  often  harbour’d  in  fuch  ftones,  I found  in 
the  folid  fubftance  of  it,  which  was  fo  hard  as  to  ftrike  fire  like  a flint, 
and  in  its  little  flakes  was  at  leaft  femi-diaphanous,  a cavity,  wherein 
were  coagulated  very  minute,  poliflied,  cryftalline  ftones,  that  feemed 
to  have  their  points  inwards  ; which  argued  there  had  been  fome  liquor 
there,  wherein  thefe  glittering  particles  had  ffiot,  tho’  in  procefs  of 
time,  the  remaining  and  incoagulable  part  of  it  might  have  been  im- 
bibed 
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bibed  by  the  ambient  matter,  if  not  have  efcaped  thorough  it,  by  vir-  Nat. Hist. 
tue  of  fome  peculiar  congruity  of  it  with  the  pores  of  the  done  •,  which 
need  not  be  thought  impoflible,  fince  experience  has  afiured  us,  that 
fome  folid  dones,  and  even  gems,  may  be  penetrated,  or  have  their 
texture  altered  by  common  water.  Nor  are  thefe  the  only  heteroge- 
neous fubdances  I found  included  in  this  done. 

Amber,  which  is  reckon’d  among  gems,  and  fometimes  proves  ex- 
ceeding hard,  affords  a great  confirmation,  or  at  lead  an  illudration  of 
what  I have  been  faying  •,  for  I have  now  by  me  a fine  piece  of  that 
fubdance  clear  and  folid,  wherein  is  included  a large  entire  fly,  in  fhape 
and  fize  much  like  a grafhopper,  but  varioufly  and  curioudy  colour’d, 
with  his  wings  difplay’d. 

To  thefe  obfervations  I fhall  add,  that  I have  poflcfs’d  one  of  thofe 
pale  amethyds,  which  fome  call  white,  wherewith  I cou’d  readily  cut 
glafs  *,  yet  in  the  body  of  this  done  there  appeared  to  be  a confiderable 
number  of  things  that  look’d  exa&ly  like  hairs,  fome  of  them  lying 
parallel,  and  others  inclining  to  one  another  •,  and  upon  viewing  them, 
both  by  the  light  of  the  fun,  and  that  of  a candle,  in  various  pofitions, 
fome  of  them  feemed  at  times  to  be  of  a lovely  reddifh  colour,  but  re- 
fle&ed  the  light,  as  if  they  were  well  filled  either  with  air  or  water  •, 
tho’  for  the  mod  part  they  feemed  of  a brownifh  colour,  which  made 
the  done  not  a little  admired.  And  a gentleman,  eminent  for  his  tra- 
vels into  the  Eafiern  parts,  and  for  his  fkill  in  jewels,  told  me,  that 
he  had  feen  a white  fapphire,  a table-done,  about  the  middle  whereof 
appeared  a cavity,  large  as  a pin’s  head,  or  a fmall  vetch,  containing 
a drop  of  liquor,  that  it  feems  cou’d  not  be  coagulated  into  done  with 
the  red  of  the  matter.  This  liquor,  he  faid,  was  very  eafily  difcern- 
ible,  by  fhifting  its  place  in  the  cavity,  as  the  done  was  put  into  dif- 
ferent podures.  He  farther  afiured  me,  there  was  no  flaw  in  the  done, 
at  which  the  liquor  might  be  fufpetded  to  have  entered,  but  that  the 
cavity  appeared  every  way  encompafied  by  the  folid  done,  and  lay  a- 
bout  the  thicknefs  of  three  barley-corns,  below  the  upper  furface  of  it. 

And,  indeed,  I have  fometimes  fafpedled,  that  even  in  diamonds 
themfelves  there  may  pofiibly  be  intercepted,  or  mixed  with  the  pure 
petrefcent  fubdance,  particles  of  heterogeneous  matter  •,  and  in  this 
fufpicion  I was  a little  confirmed,  by  the  odd  clouds  I had  obferved  in 
an  extraordinary  diamond,  and  by  hydrodatical,  and  other  obfervations, 
made  upon  fuch  dones  ; fome  of  which  proved  heavier  than  either  cry- 
dal,  or  white  marble.  And,  likewife,  an  ancient  diamond-cutter  of 
great  experience  afiured  me,  he  had  obferved  a fenfible  difference  of 
weight  among  diamonds  of  the  fame  growth,  efpecially  in  thofe  that 
were  cloudy  or  foul  ; and  that  he  fometimes  found  in  diamonds  of  the 
bignefs  of  two  peas,  it  amounted  to  about  a carret,  which  is  by  com- 
mon edimation  four  grains. 

blhly.  The  lad  argument  I fhall  produce  to  fhew,  that  the  matter 
of  feveral  gems  may  have  been  once  fluid,  arifes  from  the  proofs  of  the 
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fecond  part  of  our  hypothefis  ; for  if  it  fhall  appear,  that  many  tran- 
fparent  gems  have  metalline,  or  other  extraneous  mineral  bodies,  inti- 
mately mingled  with  their  fmalleft  particles,  it  will  be  very  reafonable 
to  fuppofe,  that  fuch  a mixture  was  made,  when  the  bodies  were  in  a 
fluid  form  ; how  elfe  ftiould  the  metalline  corpufcles  be  convey’d  into 
fuch  compadt  and  hard  bodies  as  gems  ? But  if  our  hypothefis  be  ad- 
mitted, ’tis  eafie  to  apprehend  how  among  bodies  fo  entirely  different 
as  metals  and  {tones,  fuch  exquifite  mixtures  may  be  made,  as  are  re- 
quired to  give  an  uniform  colour,  tranfparency,  and  figure  to  them. 

To  ftrengthen  the  preceding  circumftances,  I fhall  add  the  teftimony 
of  a late  French  author,  who  wrote  about  the  method  of  eftimating 
gems,  according  to  the  rates  of  modern  jewellers.  This  curious  gen- 
tleman gives  us,  from  the  mouth  of  the  late  famous  travellers  he  con- 
verfed  with  in  feveral  parts,  an  account  of  the  number  and  names  of 
the  places  where  diamonds  and  rubies  are  found  in  the  Indies  •,  adding 
fome  circumftances  and  particularities  about  the  quality  of  the  foil  in 
thofe  places,  that  I have  not  elfewhere  met  with.  Speaking  of  the  firft 
of  thofe  three  diamond-mines,  which  he  takes  to  be  the  only  ones  in 
the  Eafl-Indies , after  having  told  us,  that  the  ftones  are  there  found 
fome  in  the  ground,  and  fome  in  the  rock,  he  adds,  that  thofe  drawn 
from  the  rock,  or  the  neighbouring  parts,  have  commonly  a good 
water  ; but  for  thofe  which  are  drawn  out  of  the  ground,  their  water 
partakes  of  the  colour  or  foil  wherein  they  are  found  ; fo  that  if  the 
earth  be  clean,  and  fomewhat  fandy,  the  diamonds  will  be  of  a good 
water  ; but  if  fat,  black,  t??c.  they  will  have  fome  tindlure  thereof : 
nay,  he  immediately  annexes,  that  if  there  be  fome  black  or  red  fand 
among  the  earth,  the  diamond  will  alfo  retain  fome  grain  of  it.  And 
mentioning  the  fecond  mine  of  diamonds,  he  declares,  that  here,  as  in 
the  former,  the  ftones  partake  of  the  quality  of  the  foil  ; fo  that  if 
that  be  boggy  or  moift,  the  ftone  will  incline  to  blacknefs  •,  and  if  red- 
difh,  ’twill  have  an  eye  of  that  colour.  He  alfo  tells  us,  that  of  late 
there  were  found  in  the  kingdom  of  Golconda , {lore  of  diamonds  \ 
which  being  brought  to  the  firft  minifter  of  ftate,  he  forbad  all  further 
fearch  after  them,  becaufe  not  one  in  the  whole  number  had  a good 
water  ; the  whole  parcel  being  either  black  or  yellow. 

Before  we  proceed  further,  ’tis  proper  in  this  place  to  take  notice 
of  a confiderable  objection  that  may  be  offer’d,  againft  the  dodtrine 
hitherto  deliver’d.  This  objedtion  is  taken  from  the  configuration  of 
fome  gems,  and  efpecially  the  prifmatical  one  of  cryftal,  whereof  we 
have  given  feveral  inftances.  For  it  feems  fcarce  poftible,  that  fo  cu- 
rious a fhape  fhou’d  be  fo  uniformly  produced,  in  fuch  a multitude  of 
cryftals,  great  and  fmall,  unlefs  there  were  fome  feminal  and  plaftic 
power  to  fafhion  their  matter  in  a regular  and  geometrical  manner. 

But  he  who  fhall  attentively  confider  the  figuration  of  falts,  and  of 
metalline  and  other  magifteries  diffolved  and  coagulated  with  them, 
may  be  thereby  greatly  aflifted  to  difcovcr  the  invalidity  of  this 
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objection  •,  but  becaufe  *t-is  very  fpecious  and  important,  I fli-all  exa-  N 
mine  it  a little  more  particularly. 

And  firft,  there  is  no  abfurdity  to  fuppofe,  that' if  there  be  a feminal 
and  plaftic  power  in  mineral  bodies,  it  may  be  harbour’d  in  liquid  prin- 
ciples as  well  as  others  ; for  we  fee  that  the  feed  of  animals,  which 
often,  as  in  the  elephant,  the  rhinoceros,  &c.  produces  hard  folid  bones, 
teeth,  and  horns,  is  at  firft  but  a liquid  fubftance  •,  and  the  forming 
power  in  fome  trees. and  their  fruits,  converts  the  alimental  juice  into 
wood,  fhells,  and  other  very  folid,  and  ponderous  bodies. 

Secondly,  in  accounting  for  the  figures'of  alum,  vitriol,  and  other 
falts,  that  are  curioufty  and  geometrically  ftiaped,  there  is  no  necefiity 
to  introduce  a diftindt,  architectonic  principle  ; fince  thofe  bodies  may 
receive  their  fhapes  from  the  coalition  of  fuch  fingly  invifible  cor- 
pufcles,  as  by  the  motion  of  the  fluid,  wherein  they  floated,  and  other 
aftiftant  circumftances,  are  determined  to  flick  together,  rather  in. 
that  manner  than  another.  Thus  a fait  made  from  common  fait,  by 
the  Angle  afliftance  of  oil  of  fulphur,  or  of  vitriol  and  water,  tho’ 
manifeftly  a factitious  body,  wherein  the  fea-falt  has  its  own  nature  de- 
ftroyed,  yet  by  reafon  of  the  figure  of  the  refulting  corpufcles,  and 
their  fitnefs  to  convene,  when  diflolved  in  water,  into  curioufty  fhap’d 
bodies,  will,  when  rightly  prepared,  often  fihoot  into  long  cryftals, 
with  points  like  diamonds,  refembling  native  cryftal  as  well  in  regu- 
larity of  fhape,  as  tranfparency  of  fubftance.  And  that  ’twas  partly 
the  figure  produced  by  the  operation  of  the  oil  of  vitriol  upon  the 
fea-falt,  and  partly  other  circumftances,  that  determined  the  mape 
of  the  cryftals,  appears  from  hence,  that  when  the  quality  or  pro- 
portion of  the  oil  of  vitriol,  was  different  from  what  it  ftiould  have 
been,  or  any  error  was  committed  in  fome  part  of  the  operation,  the 
faline  concretions,  tho’  thffy  did  not  fhoot  at  all  like  cubes,  as  the  fea- 
falt,  which  they  were  made  of,  wou’d  alone  have  done  *,  yet  they  fhot 
very  unlike  rock-cryftal,  tho’  into  cryftals  for  the  moft  part  very  fine- 
ly and  differently  figured.  And  that  the  natural  figure  of  the  fea- 
falt  is  no  way  neceflary  to  fuch  configurations,  is  manifeft  from  this 
experiment.  I took  fome  ftony  Stiri<e , found  in  caves  and  grotto’s, 
v/hofe  petrefcent  liquors  coagulate,  before  they  have  time  to  fall  down  * 
and  having  diflolved  them  in  fpirit  of  verdigreafe,  1 put  the  clear  fo-r 
lution  to  evaporate  in  a digeftive  furnace,  after  the  ordinary  manner  ; 
by  which  means,  tho’  I made  the  experiment  more  than  once,  I had 
rather  a coagulated  mafs,  than  any  thing  like  cryftals  •,  whence  it  ap-. 
pears,  that  a conjunction  of  feveral  circumftances  may  be  requifite  to 
determine  the  figuration  of  confiftent  bodies  made  out  of  fluids  •>  fince 
here,  for  want  of  time  to  make  occurfions  enow  for  the  particles  to, 
concrete  after  the  moft  convenient  manner,  the  experiment  fucceeded 
nor.  Upon  allowing  many  days  to  another  folution  of  the  Stirue , made 
in  the  fame  menftruum,  there  Ihot  about  the  fides  and  bottom  of’  the 
Vol.  III.  Qj  glafs. 
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Nat.  Hist,  glafs  a number  of  diftind  cryftals,  long,  tranfparent,  and  curioufTy 


lhaped. 


Perhap's  ’twill  be  faid,  that  the  petrefcent  juice,  when  broken,  often 
appears  to  abound  on  the  infide  with  narrow  ftreaks  like  thofe  of  anti- 
mony •,  and  that  I mylelf  have  obferved  fome  gems  to  be  made  up  of 
thin  plates  ; which  internal  figuration  feems  much  more  difficult  to  be 
accounted  for,  Without  a plaftic  form,  than  the  external. 

But,  for  ought  I find,  many  known  falts  wou’d,  when  broken, 
appear  to  be  geometrically  figured,  even  in  their  Idler  corpufcles,  as 
well  as  in  their  entire  bulk  •,  if  we  had  eyes  fharp  enough  to  difcern 
the  Ihapes  of  the  minute,  as  well  as  of  the  larger  bodies.  And  we  have 
great  inducement  to  think,  that  the  fmall  vifible  concretions,  of  which 
the  bigger  grains  of  fait  confift,  are  as  well  as  the  greater,  of  a cubical 
figure.  Befides,  there  are  feveral  bodies  fo  luckily  fhap’d,  that  upon. 
n flow  coalition,  they  will  convene  into  a multitude  of  manifeft  concre- 
tions ; fome  of  which  confift  of  ftreaks,  and  fome  of  flakes.  Thus 
in  the  common  fal-armoniac,  tho’  confeffedly  a faditious  body,  upon 
breaking  the  bigger  maffes,  great  multitudes  of  ftreaks  are  obfervable, 
like  thofe  we  uiually  find  in  the  broken  Stiria  of  petrifying  water.  And 
I have  prepared  concretions,  fome  of  which  confifted  of  falts  alone,, 
and  others  of  falts  and  minerals,  fuch  as  (tones  or  antimony,  which 
look’d  very  like  talc,  being  white  bodies  made  up  of  a multitude  of 
very  {lender  ftreaky  particles,  lying  lengthwife  one  upon  another.  And 
as  I have  taken  out  of  the  earth  many  concretions,  outwardly  fliap’d 
like  a rhombus,  and  compos’d  of  a multitude  of  flat  and  extremely  thin 
plates  ; fo  have  I fometimes  imitated  fuch  concretions  by  art.  And  tho* 
a folution  of  filver  in  purified  Aqua  fort  is , ufually  affords  only  a great 
company  of  fmall,  thin,  and  feemingly  Ample  flakes,  likefcales  of  fifh  ; 
yet  having  diffolv’d  a large  quantity  of  the  metal  together,  and  fuffer’d 
it  to  (hoot  leifurely,  and  with  due  circumftances,  I obtained  many 
cryftals,  which  were  geometrically  figured  without ; and  confifted  of  a 
multitude  of  exceeding  thin  flakes,  orderly  adhering  to  one  another. 
And  for  a yet  more  pregnant  experiment,  to  dear  this  objedion 
tin-glafs,  tho’  a compad  and  ponderous  body,  confifts  of  many  fhining, 
polifh’d  flakes  j yet  I found,  that  if  this  mineral  were  melted,  and 
fuffer’d  to  cool  of  it  felf,  the  difpofition  of  its  component  particles- 
wou’d  determine  them  to  ftick  to  one  another  in  broad  fhining  flakes ; 
whereof  many  will  lie  upon  the  reft,  and  fome  acrofs  each  other,  at 
Various  angles,  according  as  the  matter  happen’d  in  its  feveral  portions 
to  be  refrigerated.  There  are  faditious  bodies  alfo,  which  afford  us 
the  like  inftances  ; as  I have  obferved  in  mixtures  of  copper,  iron,  and. 
other  minerals  *,  and  very  confpicuoufly  in  good  Regulus  martis  fiellatusy 
whofe  internal  parts  may  be  found,  by  breaking  it,  to  confift  of  flat 
fhining,  polifh’d  flakes. 

If  it  be  urg’d,  to  ftrengthen  the  foregoing  objedion,  that  fome  pe- 
trefcent juices  concrete,  even  whilft^en  are  looking  on  i and  yet  our 
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ftony  StirU  have  in  fome  places  a ftreaky,  and  in  others' an  angular  con- 
fiouration  of  parts  ; I anfwer  firft,  that  I have  feen  feveral  concretions ; ^ v ^ 
of  that  kind,  which,  as  far  as  appear’d  to  the  eye,  were  made  up  of 
parts  confufedly  jumbled  together.  And,  fecondly,  I have  found  by 
trials,  that  if  there  be  a due  difpofition  in  the  component  corpufcles 
of  bodies  to  fuch  configurations,  they  may  be  brought  to  concrete  ac- 
cordingly, in  a fir  fhorter  rime  than  one  wou’d  imagine.  Having 
fometimes  warm’d  fix  or  Feven  ounces  of  Aqua  forth,  glutted  with  fine 
fiiver,  till  the  mixture  was  wholly  brought  into  a tranfparent  liquor  ; 
and  then  put  the  clear,  ftrong  glafs  which  contain’d  it  into  cold  water, 
that  the  menftruum  might  be  the  more  haftily  refrigerated  ; I ob- 
ferved,  that  when  once  the  difTolv’d  metal  began  to  fhoot,  the  coagu- 
lation into  figur’d  cryftals  proceeded  fo  faft,  that  the  naked  eye  cou’d 
fee  its  progrefs.  And  having  fometimes  put  a quantity  of  fait  and  flow, 
or  fome  other  ftrongly  refrigerating  mixture,  into  a convenient  glafs, 
and  wetted  the  outfide  with  a ftrong  folution  of  fal-armoniac,  or  fome 
urinous  fpirit,  whereby,  tho’  it  wou’d  be  coagulated  in  lefs  than  a 
minute  ; yet  the  fait  into  which  it  ftiot  had  ufually  a curious  and  deter- 
minate figure,  according  to  the  nature  of  the  liquor  that  afforded  it  ; 
as  I have  often  experienced. 

Perhaps  you  will  fay,  thefe  inftances  are  taken  from  faline  bodies, 
which  are,  for  the  moft  part,  difpofed  to  convene  into  fmooth  fur- 
faces,  and  angular  ftiapes,  and  to  be  eafily  wrought  on  by  the  external 
cold  ; and  that  it  may  yet  feem  ftrange,  what  in  fome  cafes  muft  have 
happened,  if  our  hypothefis  be  admitted,  that  external  circumftances 
and  accidents,  fuch  as  the  figure  of  a mould,  or  womb,  the  coldnefs 
of  the  ambient  medium,  &c.  ftiould  vifibly,  and  fometimes  greatly 
diverfify  even  the  internal  figuration  of  dole  and  folid  minerals  and 
gems  •,  without  excluding  all  thofe  that  are  fuppofed  to  be  of  a quicker 
concretion. 

To  clear  this  difficulty,  I fhall  fubjoin  an  experiment,  devifed  to 
fhew,  that  if  the  corpufcles  of  a body  be  fo  fhap’d,  as  to  be  fitted, 
by  their  coalition,  to  conftitute  fmooth,  gloffy  planes,  tho’  they  be 
varioufly  fhuffled  and  difeompofed  as  to  their  priftine  order  ; yet  if  kept 
for  a while  in  a ftate  of  fluidity,  they  will  pr.efently  convene  again  into 
fmooth,  filming  planes  •,  and  the  fituation  of  thofe  planes,  with  refpeft 
to  one  another,  will  be  exceeding  uniform  and  regular,  confidering  the 
concretion  is  haftily  made  ; while  their  internal  contexture  will  be 
much  diverfify’d  by  circumftances,  as  particularly,  by  the  figure  of 
the  veftel  or  mould,  wherein  the  fluid  matter  concretes.  Confidering 
then,  that  if,  as  was  lately  obferved,  we  break  the  lumps  of  tin- glafs,. 
it  will  difeover  a great  many  bright  and  fmooth  planes,  which  fome- 
times meet,  and  fometimes  crofs  one  another,  at  very  different  angles  ; 

I thought  it  probable,  that  a body  which  had  been  melted,  and  was 
apt  to  convene  into  fuch  planes,  wou’d  not  only  do  the  fame  upon  a 
Second  fufion,  but  might  have  the  order  and  magnitude  of  thefe  planes 
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Nat.  Hist,  diversified  by  the  figure  and  capacity  of  the  vefifel,  chofen  for  the  pur- 
'sT>sj  pole.  Having,  therefore,  powder’d  a fufficient  quantity  of  tin-glafs, 
when  ’twas  well  melted,  and  call  it  into  a good  pair  of  iron  moulds* 
whofe  cavity  was  an  inch  in  diameter,  we  thence  obtained  a bullet, 
which,  being  warily  broken,  feem’d,  as  we  expefted,  to  be  jnade  up 
of  a multitude  of  little  fhining  planes,,  fo  fhap’d  and  placed,  that  they 
appeared  orderly  to  decreafe,  as  they  were  further  removed  from  the 
fuperficies  of  the  globe  ; they  were,  likewife,  lo  rang’d  as  to  feem 
made  up  of  a multitude  of  thefe  rows  of  planes,  reaching  every  way; 
almoft  jike  fo  many  radij  of  a fphere,  from  the  center  to  the  circum- 
ference.  But  if  tin-glafs  be  melted  in  a crucible,  and  fuffer’d  to  cool 
there,  the  matter,  when  taken  out  and  broken,  will  appear,  indeed, 
full  of  fmooth  planes,  but,  as  was  lately  intimated,,  very  irregularly 
and  confufedly  affociated  or  ranged. 

This  experiment  we  have,  alio,  varied  by  calling  bullets  of  fomc 
other  bodies,  and  particularly  of  the  fimple  regulus  of  antimony?  and 
with  fuccefs  *,  tho’  the  texture  hereby  produced  was  not  fo  uniform  as 
in  tin-glafs.  And  by  calling  melted  fulphur  into  a fpherica!  body  of 
about  five  or  fix  inches  diameter,  and  breaking  it  warily  ; tho’  one 
wou’d  think  this  an  unlikely  mineral  to  make  any  other  than  a confix- 
led  concretion  *,  it  prefented  us  great  fibres  almoft  like  little  draws  ; 
whofe  number  and  orderly  fituation  afforded  a confiderable  inftance  for 
my  prefent  purpofe. 

And  having  broken  feveral  marcafites  of  a peculiar  fort,  that  were 
either  .round i fir  or  almoft  of  a cylindrical  figure,  to  obferve  their  in- 
ternal ftruflure  and  qualifications  •,  I found  in  fome  of  them  a great 
many  rows  of  little  planes,  or  glittering  corpufcles,  reaching  from  the 
innermoft  parts  to  the  external  lurface,  and  in  thofe  that  were  cylin- 
drical, to  the  outfide.  Thefe  ranks  of  gold-colour’d  particles,  in  the 
feveral  planes  of  the  broken  mineral,  feemed  like  femi-diameters,  ifiur 
mg  from  a row  of  phyfical  points  of  an  imaginary  line,  lying  almoft 
like  the  axis,  of  a cylinder  •,  as  if  the  cavities  of  the  chalk,  or  clay,  where 
thefe  marcafites  were  found,  had  made  the  foil  like  a mould,  wherein 
the  matter  of  them  being  detained,  whilft  ’twas  in  a fluid  form,  after- 
wards concreted  like  the  bullets  of  our  tin-glafs,  fsV. 

As  to  the  uniformity  of  fhape  admir’d  in  gems,  and  which  is  thought 
to  dempnfirate  them  to  be  form’d  by  a feminal  and  geometrical  prin- 
ciple, ; I cannot  find,  upon  a more  attentive  fur.vey,,  that  it  is  near  fo 
great  as  men  ufually  imagine. 

In  feveral  tranfparent  gems  it  manifeftly  appears,  as  I lately  noted, 
that  the  fhape  was,  in  a great  meafure,  owing  to  the  figure  of  the 
womb  or  mould,  wherein  the  matter,  whilft  liquid  or  foft,  happened 
to  fettle.l  But  in  fome  other -tranfparent  ;tnd  well  figured  gems,  of 
the  fame  denomination,  and,  fometimes,  growing  very  near  one  ano- 
ther, 1 have  found,  by  a diligent  infpeeftion,  a manifeft,  and  fome- 
tirries  a very  confiderable  difference  of  fhape,  either  as  to  the  number > 
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figures,  or  bignefs  of  the  Tides  that  made  it  ; by  comparing  thefe  par-  N 
ticulars  with  thofe  of  a ftone  of  the  lame  kind  perfectly  figured. 
This  I took  notice  of  particularly,  in  two  forts  of  ftones,  granats  and 
Cornifh  diamonds.  A confiderable  number  of  the  former,  that  grew  in 
America , was  brought  to  me  in  one  lump  of  matter  ; but  growing  in  di- 
ftinbt  parts  of  it,  and  without  touching  one  another.  Among  thefe  I took 
notice  of  a manifeft  difparity  of  fhape  •,  fo  I did  in  fome  African  ones, 
asalfo  in  others  that  were  European  •,  one  of  which,  being  of  an  extra- 
ordinary large  fize  for  a figured  gem  of  the  tranfparent  kind,  and 
weighing  above  eleven  drams  and  a half,  I confider’d,  with  a parti- 
cular attention  j and  found,  that  tho’  it  feemed  to  have  been  coagu- 
lated in  a fluid  medium,  and  to  confift  of  twelve  planes,  attheconcourfe 
of  two  or  three  whereof  it  feem’d  to  have  been  broken  oft'  from  the  root ; 
yet  it  was  very  far  from  -the  geometrical  dodecahedron  *,  for  as  this 
confifts  of  twelve  equilateral  and  equiangled  pentagons,  almoft  all  the 
planes  of  our  granats  were  quadrilateral,  and  very  different  from  what 
they  fhould  regularly  have  been,  not  only  in  magnitude,  but  in  fhape  ; 
for  one  of  them  feemed  to  have  five  Tides  ; and  for  the  reft,  fome 
w'ere  neareft  to  a rhombus,  others  to  a rhomboides  •,  but  the  mod? 
were  trepezia.  And,  by  the  way,  a curious  perfon  fhevved  me  a pearl 
very  irregularly  fhaped,  and  of  an  enormous  fize.  It  was  fo  artifi- 
cially fet  in  gold,  that  by  the  help  of  a little  of  that  metal,  fitly  pla- 
ced, the  whole  jewel  reprefented  a lion  ; yet  I made  a fhift  to  meafure 
it  exaftly  with  collapar  compafles,.  and  found  the  length  to  be  an  inch 
and  a half,  and  the  greateft  breadth,  where  it  was  of  a proportion- 
able  thicknefs,  to  be  f inch.  The  colour  was  orient  enough,  except; 
one  dark  fpot,  which  by  its  fize,  figure,  and  fituation,  I gueffed  to  be 
the  remains  of  that  part  whereby  ’twas  faften’d  to  the  fhell  of  the  fifti 
which  produced  it.  And  thus  much  for  the  firft  fort  of  gems,  whofe 
figures  I obferv’d  to  be  irregular. 

The  fecond  confifts  of  thofe  cryftalline  ftones,  fome  of  which  are  much 
harder  than  the  Brifiol  diamonds,  or,  perhaps,  than  rock-cryftal  ic 
ie If  ; for  ’ ris  eafie  to  write  upon  glafs  with  them.  Having  procured  a 
large  number  of  thefe  ftones,  I took  notice,  by  comparing  them  to- 
gether, that  tho’  fome  of  them  were  geometrically  and  curioufly  fhap’d 
like  rock-cryftal,  having  each  fix.  fides,.  whereof  two,  that  wgre  op- 
pofite,  feem’d  perfectly  alike  and  equal  •,  and  tho’  the  ftone  had  a 
pyramidal  termination,  made  up  by  feveral  refembling  and.  curioufly 
figur’d  planes,  that  ended  in  a folid  angle  *,  yet  the  greateft  number,’ 
by  much,  of  thefe  diamonds,  confifted  of  ftones  whofe  figures  were  far 
from  exa6t  and  uniform.  For  tho’  moft  of  them  had  fix  long  planes, 
yet  often  the  oppofite  ones  were  neither  parallel  to  one  another,  nor 
fimilar,  but  exceedingly  unequal  and  thofe  planer  that  went  to  make 
up  the  apex,  compared  with  one  another,  or  with  regular  patterns* 
their  figures,  magnitudes,  and  manner  of  concu  nng,  v^ere  fo  remote’ 
from  uniform,  as  to  agree  far  better  , with  our  hypotnefis  than  with* 
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Nat.  H;?t.  the  other.  And  yet  the  want  of  room  to  coagulate  freely,  could  nor. 

with  probability,  he  here  pretended  ; forthey  feem’d  to  have  been  form’d 
leparately  in  a fluid  ambient,  except  at  the  bottom,  where  they  were 
fattened  to  the  rock  •,  as  appeared  by  an  o.pake  root  which  ftill  adhe- 
red to  molt  of  them.  And,  if  I mifremember  not,  I have  more  than 
once,  cn  diamonds  newly  brought  from  the  Indies , and  fome  of  them 
very  fair  ones,  obferved  great  irregularities  in  the  area’s  of  the  fuper* 
ficial  planes,  or  in  their  figures,  or  both  ; and,  fometimes,  in  the  very 
number  as  well  as  flotation  of  their  folid  angles. 

I now  proceed  to  fhew,  that  the  figuration  of  gems  not  only  con- 
fitts  with  our  conjectures,  but  confirms  them  ; for  I have,  more  than 
once,  taken  notice  in  Cornijh  diamonds,  that  a fmall  ttone,  of  the 
fame  kind,  has  made,  as  it  were,  one  body  with  a greater  *,  not  only 
adhering  clofely  to  it,  but  being  bedded  in  it  *,  fo  that  when  they 
were  feparated,  there  remained  a caviry  in  the  larger,  whofe  figure 
exactly  anfwered  that  of  as  much  of  the  fmaller  (tone  as  chanc’d  to  be 
lodg’d  therein.  Thus,  alfo,  I have  feen  a greater  grow  to  a much 
lefs  ; there  being  a cavity  in  the  latter  anfwerable  to  the  part  of  the 
greater  that  had  enter’d  it ; which  feems  to  ttiew,  that  the  ttone  to 
which  the  other  grew’,  was  firft  form’d  and  harden’d,  fince  it  retain’d 
its  own  fhape  *,  and  that  whilft  this  adhered  to  the  rock  or  foil,  more 
liquor  began  to  coagulate,  by  fattening  it  felf  to  the  folid  body,  which 
was  already  concreted.  Thus  by  putting  into  a ftrong  folution  of  pure 
nitre,  or  rock -alum,  fome  little  flicks  of  wood  or  other  folid  body, 
that  may  be  kept  fteadily  in  the  fame  pofture,  you  will  fee  many  co- 
agulations begin  to  be  made  againft  them  *,  and  the  cryftais,  thus  con- 
creted, will  necettarily  have  their  figures  incompleat,  and  cavities  cor- 
refpondent  to  thofe  parts  of  the  flick  whereto  the  faline  corpufcles  fa- 
ttened. And  tho’  I inftance  this  inofculation  of  figured  flones  but  in 
Cornijh  diamonds,  yet  thofe  are  not  the  only  tranfparent  minerals  where- 
in I have  obferved  it.  And  particularly,  I found  among  a parcel  of 
minerals,  a fine  tranfparent  and  neatly  figured  ttone,  which  feem’d  to  be 
pure  cryflal  i but  lay  coagulated  about  a kind  of  branching  wire,  where- 
of a great  part  was  enclofed  by  the  ttone,  feem’d  to  grow  out  of  a 
piece  of  ore,  refembling  that  of  filver  ; which  the  owner  affirmed  to 
be,  together  with  the  above  mentioned  branch,  good  filver,  produced 
by  nature  in  that  form  ; which  excellently  agrees  with  the  refemblance 
I juft  propofed,  betwixt  the  coagulation  of  dififolved  falts  and  the  li-> 
quid  matter  of  gems,  about  liable  bodies  immerfed  therein. 

A greater  ®ut  t0  proceed.  The  fecond  grand  confideration,  whereon  our  hypo- 
jpecific gravi-  thefts  is  founded,  arifes  from  the  weight  of  fome  gems,  which,  being 
ty  in  gems  ar-  greater  than  what  feems  to  belong  to  them,  as  hard  tranfparent  flones, 
^tall'mTlr  "mi  wemay»  probably,  derive  it  from  metalline  or  mineral  mixtures.  Gems  are 
neral  nature,  eftimated  by  lapidaries  as  they  weigh  a determinate  number  of  carrats,  or 
of  grains  i for  they  compare  only  the  weight  of  flones  of  the  fame  kind, 
to  one  another,  as  the  greater  or  letter  weight  argues  a greater  or  lefs 
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bulk  ; without  regarding  the  fpecific  gravity  of  them,  which  depends  Nat.  Hut. 
not  on  their  magnitude. 

Now  rock-cryftal,  as  it  is  by  mineralifts  reckon’d  among  gems,  fo 
it  is  hard  enough,  as  I have  tried,  both  to  cut  giafs  and  to  ftrike  fire  y 
and  its  having  fo  great  a tranfparency,  and  wanting  colour,  makes  it  ex- 
ceeding likely  to  be  free  from  adventitious  mixtures.  I therefore  pitch- 
ed' upon  it  as  the  ftandard  whereby  to-  make  a probable  eftimate  of 
the  weight  of  gems;  and  having  hydroftatically  examined  it,  firft  in 
the  air,  and  then  in  water,  I found  its  weight  to  an  equal  bulk  of  the 
latter  fluid,  as  two  and  almoft  two  thirds  to  one  ; which,  by  the  way, 
fhews  us  how  groundlefly  many  learned  men  fuppofe  cryftal  to  be  ice 
extraordinarily  hardened  by  a long  and  vehement  cold  ; for  ice  is  bulk 
for  bulk,  lighter  than  water  ; and  Madagafcar , as  well  as  other  coun- 
tries in  the  torrid  zone,  abounds  with  cryftal. 

Having  thus  found  the  weight  of  cryftal  to  water,  when  I met 
with  a coloured  gem,  whofe  fpecific  gravity  I'  guefled  to  be  fenfibly- 
greater  than  of  that,  I fometimes  weighed  them  in  the  air,  and  in  the 
water,  and  fo  difcovered  whether  I had  conjedtured  right.  And  if  the 
fpecific  gravity  of  the  gem  much  exceeded  that  of  cryftal,  I thought 
it  probable  there  might  be  fome  metalline  or  mineral  corpufcles  mingled 
with  the  ftony  ones  thereof,  whence  it  might  alfo,  probably,  derive 
its  tinbture.  Finding  fome  American  granats,  which  I had  a great  and- 
peculiar  reafon  to  believe  had  once  been  liquid,  of  a colour  fo  deep, 
that  they  were  almoft  opake  ; and  judging,  likewife,  by  my  hand, 
that  they  were  much  heavier  than  pieces  of  cryftal,  of  the  fame  bulk, 

I weigh’d  them  in  a pair  of  nice  feales  in  air,  and  in  water,  and  found, 
as  I expe&ed,  that  they  were  almoft  four  times  fpecifically  heavier 
than  that  fluid  and,  confequently,  heavier  by  about  a third  part,  than 
pieces  of  cryftal  of  the  fame  bignefs.  But  we  muft  obferve,  tho’  when 
colour’d  gems  have  a greater  gravity  than  cryftal,  ’tis  ptobable  fome 
metalline  pigment,  or  other  mineral  fubftance,  may  be  mixed  with 
them  *,  yet  if  fuch  gems  have  no  fuch  additional  weight,  it  will  not 
follow,  that  their  colour  cannot  proceed  from  any  mineral  tinfture  ; 
fince  a mineral  fubftance  may  be  prefent  in  a liquor  even  when  it  adds 
no  manifeft  weight  thereto.  Thus  I have  found  a mineral  water,  which, 
by  its  taft,  its  effedls,  and  the  colour  it  would  ftrike,  appeared  to  be 
richly  impregnated  with  iron  ; yet  being  carefully  examined  hydrofta- 
tically,  it  feem’d  very  little,  if  at  all  heavier  than  common  water. 

The  laft  argument  I fhall  now  make  ufe  of  is,  that  out  of  feveral  ana 

medicinal  ftones,  and  even  out  of  fome  fine  gems,  real  and  corporeal  . 

metals,  or  other  mineral  fubftances,.  may  be  extracted.  But  as  the  fromgems 
further  profecution  of  this  argument  will  be  more  proper  hereafter, 
with  regard  to  opake  gems,  where  its  force  will.. beft  appear  ; I fhall 
but  lightly  touch  upon  it  in  this  place.  To  fhew,.  however,  that  it 
affetfts  gems  as  well  as  opake  ftones,  I obferve  firft,-  that  feveral  ftones 
reckoned  amongft  precious  ones,  are  opake  ; as  the  turauoife,  the  onyx, 
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Nat.  Hist,  the  (ardonyx,  &c.  not  to  mention  the  femi-opake.  Befides,  I much 
queftion,  whether  tranfparency  be  abfolutely  effential  to  thofe  pre- 
cious ftones,  wherein  ’tis  ufually  found.  And  I might  here  make 
it  probable,  that  opacity  and  tranfparency  often  depend  upon  the 
manner  wherein  the  pigment  is  difperfed  thro’  the  ftony  matter  of 
the  gem  •,  and  the  convenient  or  inconvenient  fituation  of  the  pores, 
with  refpedt  to  the  rays  of  light.  Moreover,  feveral  precious  ftones, 
and  even  diamonds  themfelves,  have  fometimes  great  clouds,  which 
render  them  in  thofe  parts  opake,  without  hindering  them  from  being 
true  diamonds  or  gems,  of  this  or  that  kind,  to  which  their  hard- 
nefs,  colour,  &c.  entitles  them  ; and  not  to  obferve  that  cornelians, 
agates,  and  fome  other  ftones,  are  fometimes  found  to  be  tranfparent, 
and  fometimes  femi-diaphanous,  I have  feen  even  a fardonyx  tranfpa- 
rent. And  as  for  granats,  I have  had  fome  figured  ones  that  feemed 
quite  opake  ; and  others  of  feveral  countries,  that  were  in  fome  places 
diaphanous,  but  as  to  the  main  bulk  of  their  bodies  almoft  as  dark  as 
ordinary  ftones. 

And  there  is  no  doubt,  that  the  experiments,  whereby  I have  obtained 
mineral  or  metalline  fubftances  from  load-ftones,  native  cinnabar, 
blood-ftones,  &c.  might  alfo  fucceed  in  feveral  of  the  more  ponde- 
rous gems  ; if  their  glaffy  nature,  or  the  exceeding  compa&nefs  of 
many  of  them,  rendered  not  the  mineral  corpufcles  harbour’d  in  the 
ftony,  or  infoluble  parts,  inacceffible  to  the  common  menftrua.  And 
when  the  metalline  and  mineral  ingredient  is  in  great  plenty,  and  the 
tindlure  of  the  ftony  parts  not  very  clofe  •,  I queftion  not  but  even 
from  tranfparent  gems,  the  adventitious  ingredient  may  in  part  be 
diftolved  : for  having  by  the  weight  of  the  granats  lately  men- 
tioned, concluded  them  impregnated  with  fomewhat  metalline  ; I 
kept  fome  of  them  in  a crucible  for  a competent  tiipe  in  the  fire, 
and  found  they  thereby  exchanged  their  colour  for  one  not  unlike 
that  of  rough  iron.  And  having  reduced  them  to  a very  fide  powder, 
and  digefted  fome  acid  menftrua,  and  particularly  rectified  fpirit  of  fait 
upon  them,  they  afforded  me  a rich  tindture.  Encouraged  by  this,  I 
■hoped,  that  without  being  previoufly  burnt,  they  wou’d  in  Aqua  regia 
afford  a tindure  ; and  accordingly  I obtain’d  from  crude  granats,  (re- 
duced to  very  fine  powder)  a rich  folution,  which  tho’  in  colour  it  fome- 
what refembled  a folution  of  gold  ; yet  partly  by  the  colour  of  the 
burnt  granats,  and  partly  by  the  raft  of  this  folution,  I fuppofed 
that  another  metal  was  more  likely  than  gold,  to  be  predominant 
therein.  And  having  gently  evaporated  part  of  that  menftruum,  I 
obtained  from  fome  of  the  remainder  certain  cryftals,  whofe  fhape, 
by  reafon  of  their  fmallnefs  and  diforderly  coagulation,  I cou’d  not 
well  determine  \ but,  touching  the  uncoagulated  portion  of  the  liquor 
with  the  tip  of  my  finger,  and  adding  that  part  of  a drop  which 
refted  thereon,  to  a great  many  drops  of  the  infufion  of  galls,  it  inftan- 
taneoufiy  turn’d  them  full  as  black  as  ink. 
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This  trial  I made  to  examine,  whether  one  mineral,  at  lead,  that  helped  Nat-  Hist. 
to  conftitutethefe  granats,  was  not  of  aferuginous  nature  *,  for  if  it  were, 

I fuppofed,  like  other  bodies  that  participate  of  iron,  it  would  afford, 
with  galls,  an  inky  colour.  A parcel,  alfo,  of  fmall  red  tranfparent  Hones, 
guefled  by  fome  to  be  granats,  but  by  others,  more  probably,  rubies, 
being  finely  powdered,  gave,  in  an  appropriated  menftruum,  a colour 
like  that  of  diffolv’d  gold  ; and  that  fome  parts  of  the  gems  were  really 
diffolv’d  in  the  menftruum,  appear’d  not  only  by  the  colour  ; but 
having  put  fome  of  this  liquor  to  a tin&ure  of  galls,  it  produced,  at 
the  very  firft,  a dark  colour,  tho’  not  near  fo  black  as  that  of  the 
former  granats  •,  and  immediately  let  fall  a copious  precipitate,  that  was 
almoft  white.  I,  moreover,  precipitated  from  it,  by  an  urinous  fpirit, 
a reddifh  fubftance  ; which  being  fuffer’d  to  dry  in  the  air,  feem’d  to 
grow  into  bodies  fhap’d  like  mofs  *,  and  here  and  there  fmall  mufhrooms, 
all  of  them  prettily  coloured.  And  from  certain  granats  that  were  in 
fome  places  opake,  as  well  as  in  others  diaphanous,  I obtained  a folu- 
tion  •,  the  fuperfluous  liquor  whereof  being  abftradded,  the  refidue, 
which  was  deeply  coloured,  did,  in  the  cold,  afford  a kind  of  faline 
concretions  ; tho’  not  large  enough  to  have  their  figures  determined. 

And,  perhaps,  if  men  had  the  curiofity  to  make  trials,  there  wou’d 
be  other  tranfparent  minerals  found,  capable  to  be  wrought  on  by 
appropriated  menftrua.  For  I do  not  think  that  every  feeming  glaffy 
contexture  of  a mineral,  unfits  it  for  that  purpofe.  Tho’  the  clear 
fpar,  which,  in  mod  of  our  weftern  lead-mines  in  England , is  found 
next  to  the  metalline  veins,  be  at  leaft  femi-diaphanous,  and  of  fo 
glalfy  a texture,  that  it  ufually  breaks  into  fmooth  and  gloffy  fuper- 
ficies,  appearing  like  a talc  •,  and  is,  alfo,  for  the  moft  part  made  up 
of  geometrically  figured  bodies,  refembling  in  their  furfaces,  a rhom- 
bus, or  rhomboides  yet  fome  other  experiments  I had  made  with  it, 
inducing  me  to  fufpett,  that  ’twas  not  indeed  a talc,  but  a body  of  a 
much  more  open  texture,  I found  I cou’d  diffolve  it  in  feveral  liquors  ; 
and  particularly  in  good  fpirit  of  fait,  which  wou’d  prefently  work 
upon  it,  even  whilft  it  remained  in  lumps  *,  and  that  too  without  the 
affiftance  of  heat. 

But  from  what  I have  faid  as  to  the  ufefulnefs  of  menftrua,  it  muft 
not  be  inferr’d,  that  they  are  the  only  inftruments  wherewith  fome- 
thing  metalline  may  be  obtained  from  gems  ; for  I have  made  confi- 
derable  attempts  of  this  kind  by  fufions,  and  appropriated  additions. 

And,  however  fuch  trials  may  Succeed,  as  to  the  Separating  from  a 
gem,  a metalline  or  mineral  body  of  a determinate  fpecies,  I have  an 
eafie  way,  in  which,  by  the  help  of  fufion,  I more  than  once  mani- 
fefted,  in  general,  that  there  may  be  fubftances  partaking  of  a 
metalline  nature,  in  fome  kinds  even  of  tranfparent  gems  ; and  partly 
by  the  fame  method,  and  partly  by  others,  I have  in  fome  cafes 
determined,  with  probability,  that  mineral  fubftance  is  here  predomi- 
nant. 
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Nat.  Hist.  It  may  ferve  to  illuftrate  our  hypothefis,  that  having  reduced  to 
powder  Tome  Stiria  of  water,  fpontaneoufly  petrified,  difiolved  it  in 
Tpirit  of  verdigreafe,  fuffered  fome  of  it  to  evaporate,  and  put  the 
reft  into  a cool  place  •,  I obtained  many  fmall,  finely  figured,  and 
tranfparent  cryftals,  that  fhot  much  after  the  fafhion  of  thofe  of  the 
purer  fort  of  nitre.  With  fome  part,  alfo,  of  this  (tony  folution,  I 
mixed,  in  a convenient  proportion,  a high-coloured  folution  of  copper, 
made  with  the  fame  fpirit  of  verdigreafe  ; and  the  two  folutions  be- 
ing warily  put  together,  did  not  precipitate  one  another,  but  afforded, 
upon  the  evaporation  of  their  fuperfluous  moifture,  among  many  cry- 
ftals, that  were  tranfparent  and  colourlefs,  fome  that  were  richly  adorn- 
ed with  a greenifh  blue  tinCture  of  the  diffolved  metal. 


SECT.  II. 

I Now  proceed  to  thofe  confiderations,  which,  afiifted  by  what  has 
already  been  delivered,  may  fuffice  to  fhew  our  conjecture,  as  to 
the  caufe  of  the  virtues  of  gems,  to  be  rational. 

Mineral pro-  My  firft  obfervation  is,  that  the  earth  not  only  contains  a great 
ditStions  ex-  number  ancj  variety  of  minerals,  known  by  particular  names,  but  very 
roul  ftt  n^e'  many  others  wherewith  we  are  hitherto  unacquainted.  What  a vaft: 
bowls  of  the  multitude  of  metalline  ores,  marcafites  of  feveral  forts,  antimonies, 
earth.  tin-glafs,  Fluores , talcs  of  various  kinds,  fpars,  fulphurs,  falts,  bitumens, 
are  mentioned  by  chymifts  and  mineralifts,  in  the  accounts  of  re- 
pofitories,  and  collections  of  natural  rarities  ? Nay,  the  diligence  of 
fome  modern  writers  hath  reckoned  up  between  two  hundred,  and  two 
hundred  and  fifty  fofiils  of  the  fame  kind. 

The  fecond  part  of  our  obfervation  appears,  from  confidering  the 
very  fmall  proportion  that  the  perpendicular  depth  of  the  generality  of 
mines,  bears  to  the  femi-diameter  of  the  earth  •,  fo  that  tho’  our  globe 
were  inhabited  by  fome  hundred  millions  of  men  more  than  now  it  is, 
and  they  had  the  curiofity  to  dig  mines  every  where,  their  fpades 
wou’d  ufually  penetrate  fo  little  a way  into  the  earth,  that  a vaft 
multitude  of  fofiils  might,  by  lying  deeper  in  the  bowels  of  it,  ftill 
continue  undifcover’d.  And,  as  far  as  I have  obferv’d,  almoft  every 
region  hath  peculiar  minerals,  different  from  thofe  of  other  countries. 
Thus  in  fome  counties  of  England , a curious  eye  may,  doubtlefs, 
obferve  feveral,  that  are  unobferved  by  the  inhabitants  themfelves  » 
especially  if  well  contriv’d  borers  were  diligently  and  fkilfully 
employed  to  pierce  the  ground,  and  bring  up  famples  of  the  various 
fofiils  that  lie  hid  under  it.  And  this  I can  my  felf  fay,  in  general, 
that  in  fome  parts  of  England , where  I had  more  opportunity  than  in 
others,  to  exercife  my  curiofity  about  minerals  ; I have,  in  a fmall 
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compafs  of  ground  met  with  a much  greater  variety  of  them  than  I Nat. Hist. 
expedted  ; many  of  which  were  defcribed  by  no  writer  that  I know 
of:  and  feveral  of  the  like  have  been  fent  me  from  different  foreign 
countries. 

In  the  next  place  it  is  to  be  confidered,  that  nature  has  furnifhed  Various  men. 
the  earth  with  menftrua,  and  other  liquors  of  feveral  forts,  endowed  A"**  in  the 
with  different  qualities  •,  and  water  being  abundantly  to  be  met  with  earth' 
under  ground,  and  for  the  molt  part  very  plentifully  in  mines,  it  is 
capable  of  being  varioufly  impregnated  •,  and  when  thus  altered,  may, 
in  fome  cafes,  a£t  the  part  of  no  defpicable  menftruum  ; and  on  other 
occafions  concur  to  the  production  of  mineral  bodies. 

I further  obferve,  that  the  fubterraneous  liquors,  upon  one  account 
or  other,  are  qualified  to  a£t  either  as  corrofive  menftrua,  or  as  other 
folvents,  upon  many  of  the  medicinal  earths  and  minerals  they  meet 
with  under  ground  •,  which  having  never  been  expos’d  to  our  fires, 
preferve  their  texture  more  open,  and  their  parts  more  foluble,  than 
thofe  that  have  been  melted  by  the  violent  heat  of  a furnace. 

And  that  even  common  water  will  fuffice  to  diffolve,  and  impreg- 
nate it  felf,  both  with  the  faline  and  metalline  parts  that  it  meets 
with  in  its  paffage,  appears  from  the  different  tafts,  and  other  qua- 
lities of  liquors,  which  all  pafs  for  common  water  ; fome  whereof  are 
found  better  than  others,  for  brewing,  walking,  dying,  tempering 
fteel,  &c. 

But  more  eminent  inftances  are  afforded  us  by  the  mineral  fprings, 
whether  Thermo  or  Acidulte , great  numbers  whereof  are  enumerated 
by  phyficians  and  geographers  *,  and  many  more  wou’d,  doubtlefs,  be 
difcovered,  if  men  wanted  neither  fkill  nor  diligence.  And  tho’  com- 
mon water  does  the  mod  readily  dilfolve  the  falts,  properly  fo  call’d, 
it  finds  in  the  bowels  of  the  earth  •,  as  we  fee  happens  in  thofe  fait 
fprings  that  come  not  from  the  fea  •,  yet  there  are  many  other  fub- 
terraneal  bodies,  which,  abounding  with  faline  particles,  will  be  dif- 
folved  by  water,  tho’  they  prove  of  a compound  nature,  and  contain 
very  different  fubftances  •,  as  is  plain  from  thofe  waters  of  Hungary , 
and  other  regions,  that,  by  evaporation,  yield  vitriol,  which  contains 
a faline,  a fulphureous,  a metalline,  and  an  earthy  part  •,  every  one  of 
which  may  be  made  diftindtly  to  appear. 

Laftly,  the  petrifying  juice  or  l'pirit,  coming  in  a fufficient  propor-  The  forma- 
tion to  be  mixed  with  thefe  impregnated  waters,  fo  as  to  coagulate  tion  of  gems. 
them,  and  unite  therewith,  from  their  coalition  may  refult  thofe  ftones 
we  call  tranfparent  gems.  For  ’tis  certain,  that  bodies  which  were,  a 
while  before,  in  the  form  of  water,  may  coagulate  into  ftony  Stiria  -, 
and  that  diamonds  themfelves,  the  hardeit  of  gems,  were  once  fluid 
fubftances,  I hope  we  have  already  proved. 

But  farther,  having  procured  fome  petrified  bodies  from  a place  in 
England , I found  that  the  petrifying  juice,  or  fpirit,  which  abounded 
in  that  fpot  of  ground,  was  fo  penetrating  and  operative,  that  it  ren- 
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der’d  fome  of  the  vegetable  fubftances,  found  there,  of  their  priftine 
fhape  and  bignefs,  hard  enough  to  cut  both  glafs  and  iron.  And  from 
among  thefe  I pick’d  a tranfparent  body,  that  by  the  fhape  and  other 
circumftances  I judg’d  to  have  been  a diaphanous  gum,  belonging  to  a 
piece  of  petrified  wood,  which  was  hardened  to  a degree  that  made  it 
capable  of  fcratching  glafs. 

To  apply  thefe  particulars  to  our  fubjeff  : I conceive  that  fome  of 
the  real  virtues  of  gems  may  be  derived  from  hence,  that  whilft  they 
were  in  a fluid  form,  the  petrefcent  lubftance  was  mixed  with  fome  mi- 
neral folution,  tinffure,  or  other  impregnated  liquor  •,  and  that  thefe 
were  afterwards  concoagulated,  or  united  and  hardened  into  a gem. 
And  as  feverah  virtues  of  gems  may,  in  general,  be  deduced  from  the 
commixture  of  thefe  mineral  corpufcles  ; fo  the  greatnefs  and  variety 
of  their  particular  virtues  may  proceed  from  the  peculiar  nature  of  the 
different  impregnating  liquors,  and  from  the  proportion  wherein  they 
are  mix’d  with  the  petrefcent  juice. 

To  render  this  conjecture  the  more  probable,  it  muff:  be  remembered, 
that  we  have  already  lhewn  gems  to  have  once  been  fluid  or  foft  bodies ; 
and  that  feveral  of  them  were  not  limple  concretions  of  a petrefcent 
liquor,  but  confided  alfo  of  other  mineral  adventitious  parts  ; as  ap- 
pears from  the  feparablenefs  of  fuch  fubftances  in  fome  ftones,  the  fpe- 
cific  gravity  in  others,  and  the  different  tinffures  to  be  met  with  in  gems 
of  the  fame  fpecies,  as  rubies,  fapphires,  granats,  and  even  diamonds ; 
of  which,  as  I formerly  faid,  I have  feen  fome  yellow,  fome  of  other 
colours,  and  fome  green,  almoft  like  emeralds. 

Since,  then,  there  may  be  in  gems,  and  in  fome  of  them  numberlefs 
adventitious  corpufcles  *,  fince  there  is  caufe  to  think,  that  fome  of 
them  may  be  endowed  with  feveral  properties  and  medicinal  virtues  ; 
fince  there  is  a great  difference  among  thefe  impregnating  particles, 
and,  probably,  a greater  variety  than  is  known  to  us  •,  and,  laftly,  fince 
many  gems  are  richly  impregnated  with  thefe  particles,  I fee  no  rea- 
fon  why  fome  of  the  virtues  of  feveral  gems  may  not  proceed  from 
hence,  rather  than  from  thofe  unintelligible  and  precarious  fubftantial 
forms  to  which  they  are  ufually  referr’d. 

It  may,  however,  be  objected,  that  the  mineral  fubftances  cannot 
well  have  any  medicinal  operation  on  the  human  body,  becaufe  they 
are  fo  lock’d  up  as  to  communicate  nothing  to  it  •,  being  unconquer- 
able by  fo  fmall  a heat  as  that  of  the  ftomach,  and  other  parts. 
Now,  if  there  had  never  been  any  actual  trial  made,  to  fhew  whe- 
ther a gem  be  capable  of  medicinal  virtues,  I fhou’d  find  probability 
enough  in  this  objection,  to  fufpend  my  judgment  till  experience 
determined  the  queftion.  But  fince,  upon  very  credible  teftimo- 
ny  of  eminent  phyficians,  and  patients  themfelves,  of  my  own  acquain- 
tance, I find  caufe  to  aftent  to  fome  matters  of  fluff  about  the  opera- 
tion of  gems1,  and  fince  fuch  faffs  ftrongly  argue,  in  the  general,  that  a 
precious  ftone  may  have  medicinal  virtues,  I think  the  objeffion  fuflici- 
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ently  enervated  by  fuch  particular  inftances  •,  fo  that  it  ought  not  to  Nat.  Hist, 
keep  us  from  aflenting  to  the  pofiibility  of  the  thing,  efpecially  when 
there  are  other  particulars  to  be  alledg’d  in  favour  of  our  hypothecs. 

For  vigorous  load-ftones  emit  copious  effluvia  ; and  tho’  they  are 
ufually  a hard  fort  of  Hones,  I have  met  with  fome,  pofflbly,  much 
harder  than  feveral  gems.  And  * tis  farther  confiderable,  that  there  are 
magnets  which  have  a manifeft  and  inconvenient  operation  upon  the 
human  body,  by  being  wore  in  the  pocket,  or  long  held  in  the  hand. 

But  farther,  I have  found  feveral  tranfparent  pebbles,  fome  of  which, 
by  being  barely  well  cut  and  fet,  are  made  to  counterfeit  diamonds, 
that  may  immediately  be  brought  to  emit  copious  and  ftrong  fcented 
(teams.  And  if  electrical  attractions  be  owing  to  the  effluvia  of  bodies, 
excited  by  rubbing  *,  very  flight  alterations  may  fuffice  to  procure  ex- 
pirations from  tranfparent  gems,  many  of  which  are  eleCtrical,  and 
even  the  hardeft  of  them,  diamonds  themfelves  •,  one  of  which  I keep 
by  me,  that  upon  a little  friCtion  attracts  very  vigoroufly. 

And  as  to  that  part  of  the  objection  which  pretends,  gems  are  not 
to  be  digefted  by  the  heat  of  the  ftomach  ; I will  not  flay  to  examine 
how  far  the  digeflion  of  things,  in  the  ftomach,  is  owing  to  heat.  But 
to  make  the  objection  valid,  it  fhould  be  firft  proved,  that  fuch  ma- 
terials can  have  no  operation  upon  the  human  body,  while  they  pafs 
thorough  it,  without  undergoing  any  fenflble  change  of  bulk,  figure,  &c. 
as  gems,  when  fwallow’d,  are  fuppofed  to  do.  For  fome  chymifts 
make  bullets  of  the  regulus  of  antimony,  which  they  call  Pilula  per- 
petu<e  ; becaufe  when  they  have  perform’d  their  operation  in  the  body, 
and  are  thrown  out  with  the  excrements,  they  may  be  employed  again 
and  again  to  the  former  purpofe  : nor  do  we  know  what  analogy  there 
may  be  between  fome  juices  in  the  body,  and  thofe  parts  of  mineral 
fubftances  that  impregnate  gems.  For  tho’  the  Oculus  mundi  is  reckon’d 
among  the  rare  gems,  yet  if  one  of  the  bed  fort  be,  for  a while,  kept 
in  common  water,  it  will,  as  experience  allures  me,  receive  an  altera- 
tion obvious  to  the  eye.  I might  here  alledge  the  concurrent  authority 
of  many  phyficians,  and  the  common  practice  of  moil,  who,  in  their 
public  difpenfatories  as  well  as  private  prefcriptions,  order  the  frag- 
ments of  precious  (tones  to  be  taken  inwardly*  upon  account  of  the 
virtues  afcribed  to  them.  But  I wave  fuch  arguments  as  feem  fufpicious. 

However,  I myfelf  have,  without  heat,  obtained  a manifeft  tinCture 
from  feveral  hard  bodies,  and  even  from  a tranfparent  fort  of  gems, 
by  means  of  a faint  liquor  diftill’d  from  a vegetable  fubftance,  which 
is  as  temperately  qualified  and  as  plentifully  eaten  as  bread.  And  whe- 
ther lome  juices  of  the  body,  afiifted  by  the  natural  heat  thereof,  may 
not  ferve  for  menftrua  to  fome  gems,  I cannot  with  certainty  fay. 

But  even  the  natural  heat  of  a human  ftomach,  nay,  perhaps,  of  the 
external  parts  of  the  body,  may  be  able,  tho’  not  to  digeft  precious 
ftones,  yet  to  fetch  out  fome  of  their  virtues  ; fince,  I am  fure,  it 
makes  a fenflble  alteration  in  the  hardeft  fort  of  them-  For  I have  a 

diamond. 
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• Hist,  diamond,  whofe  eledtrical  faculty  may  be  excited  without  rubbing, 
only  by  a languid  degree  of  adventitious  heat  *,  and  had  in  keeping 
another,  which,  by  means  of  water  made  a little  more  than  luke-warm, 
I could  bring  to  fhine  in  the  dark. 

If  it  be  further  alledg’d,  that  tho’  fome  virtues  be  allow’d  to  gems 
upon  account  of  the  minerals  that  impregnate  them,  yet  ’tis  impoffible 
thofe  virtues  fhould  be  very  great  and  various  : I reply,  that  I defire 
no  man  to  believe  all  the  ftrange  things,  that  even  fome  learned  wri- 
ters afcribe  to  fuch  ftones  •,  for  the  rarity  of  tranfparent  gems,  their 
luftre,  and  the  great  value  which  their  fcarcity,  and  mens  folly  give 
them,  emboldens  fome  to  fay,  that  fuch  fcarce  and  noble  produ&ions 
muft  be  endowed  with  proportionable  qualities. 

But  for  a further  anfwer  to  this  objedtion,  *tis  not  improbable  that 
there  fhould  be  in  the  earth  a much  greater  variety  of  minerals  diflo- 
luble  by  the  fubterraneal  menftrua,  and  capable  of  coagulating  with 
petrefcent  juices,  than  authors  have  yet  taken  notice  of  ; as  many  fub- 
te-rraneal  productions,  that  I have  met  with,  ftrongly  incline  me  to 
believe.  And  from  the  number  and  various  mixtures  of  thefe,  may 
proceed  not  only  a great  variety  of  operative  particles  in  precious  ftones, 
but  a high  degree  of  energy  in  fome  of  them. 

Next,  I confider,  that  the  efficacy  of  thofe  mineral  tindtures,  or  fo- 
lutions,  already  known  to  us,  may  be  reafonably  prefum’d  greater  in 
fome  gems,  whereof  they  became  ingredients  whilft  in  folutis  principus^ 
than  can  be  expedted  from  the  vulgar  folutions  of  the  fame  metals  or 
minerals,  after  they  have,  by  vehement  fires,  been  reduced  into  gold 
or  filver,  lead  or  antimony,  ddV.  For  in  fuch  vehement  fufions  as  are 
requifite  to  bring  metalline  ores  into  thefe  fubftances,  the  volatile  and 
fpirituous  parts  will  be  driven  away,  and  the  remaining  body  become 
more  hard  and  compadt,  and  thereby  have  its  virtues  lock’d  up.  But 
in  their  ftate  of  fluidity,  thofe  fubtile  and  efficacious  parts  are  pre- 
ferv’d  and  united  to  the  other  ingredients  of  the  gems,  whence  fome 
of  them  may  be  eafily  drawn  out  •,  as  I lately  inftanc’d  in  very  hard 
pebbles,  which  afforded  ftrong  fcented  effluvia.  And  from  the  greater 
or  lefs  plenty,  and  natural  activity  of  the  impregnating  particles  in  a 
gem,  may,  probably,  be  deduced  the  difference  of  the  colour  in  fome, 
and  of  the  virtue  in  others  of  the  fame  denomination  : of  the  latter 
cafe,  we  have  eminent  examples  in  fome  learned  writers  •,  particularly 
in  the  Lapis  nephriticus. 

And  here  we  may  obferve,  that  the  petrefcent  juices  themfelves 
may  have  diftindt  natures,  and  be  endowed  with  peculiar  qualities, 
abftradting  from  thofe  they  acquire,  upon  account  of  their  coalitions 
with  adventitious  liquors  ; as  fome  differences  I have  found  in  petref- 
cent fluids  make  probable.  And  having  obferved  petrifying  liquors  or 
fpirits,  to  pervade  and  give  a high  degree  of  hardnefs  to  bodies  that 
chanced  to  lie  within  their  reach,  tho’  one  would  have  thought  them 
fufficiently  indifpofed  to  receive  fuch  an  induration  ; I fee  no  abfur- 
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dity  in  fuppofing  fuch  a liquor  may  invade,  permeate,  and  fubdue  tran-  Nat.  Hist, 
fparenc  minerals,  abounding  in  faline,  fulphureous,  and  bituminous  1 
particles  y which  being  duly  excited,  may  emit  their  more  fubtile  and 
active  parts.  And  as  I have  caufe  to  think,  that  fubterraneal  fires  and 
menftrua,  do  often  make  various  compofitions,  and  re-compofitions  in 
the  earth  ; fo  ’tis  not  impofiible  that  the  fpirit  we  are  fpeaking  of, 
may  mix  it  felf  with  fuch  bodies,  and  petrifie  them,  together  with  it 
felf,  into  gems.  I have  had  fait  that  was  made  by  nature  in  the 
bowels  of  the  earth,  juft  like  that  the  chymifts  compound  by  art. 

And  I have  fometimes,  by  an  eafie  operation,  and  a moderate  degree 
of  fire,  made  a certain  compofition  of  volatile  particles  of  fait  and 
fulphurs,  which,  after  diftillation,  fhot  in  a fluid  medium,  into  tran- 
fparent  cryftals,  more  curioufly  figured  than  many  natural  gems.  So 
that  if  either  beneath,  or  upon  the  furface  of  the  earth,  fuch  kind  of 
fubftances  happen  to  be  pervaded  and  fubdued  by  a clear  petrifying 
liquor,  we  may  well  prefume,  that  the  refulting  concretions  will  be 
endued  with  qualities,  both  uncommon  in  kind,  and  confiderable  in 
degree. 

If  it  be  yet  objected,  that  it  is  very  unlikely  gems  Ihould  part  with 
any  effluvia,  or  portions  of  themfelves,  fince  they  lofe  none  of  their 
weight  y and  fince  fome  of  them  are  very  little  heavier  than  cryftal  y 
I might  leave  phyficians  and  chymifts  to  reply,  that  the  antimonial 
glafs  and  cup  imbue  wine,  and  other  liquors,  with  a ftrong  emetic 
quality,  without  fuffering  any  fenfible  lofs  of  weight.  But  have  the 
obje&ors  tried  the  truth  of  what  their  argument  fuppofes,  by  any 
method  fufficiently  accurate  ? This,  I doubt,  has  neither  been  at- 
tempted, nor  wou’d  be  found  eafie  to  perform.  And,  till  due  ex- 
periments are  made,  let  me  reprefent,  that  tho*  common  water  be  not 
allowed  a menftruum  fit  to  draw  any  thing  from  mercury  y yet  both 
Helmont  and  others  inform  us,  that  a large  quantity  of  it  being  kept 
for  a day  or  two  upon  a fmall  proportion  of  that  drug,  will  acquire 
a virtue  of  killing  worms  y tho’  the  mercury  retains  its  former  weight. 

And  this  liquor  is  accordingly  ufed  for  that  purpofe,  and  often  with 
good  fuccefs,  in  a great  hofpital  in  London  y as  the  chief  phyfician  of 
it,  a very  judicious  and  experienced  man,  has  more  than  once  in- 
form’d me. 

And  as  for  the  lightnefs  obje&ed  againft  fome  gems,  it  may  fafely  be 
granted,  that,  ceteris  paribus,  fuch  have  more  languid  virtues  than  others 
of  the  fame  kind  y but  befides,  the  adventitious  fubftance  that  impreg- 
nates the  petrefcent  juice,  may  be  of  fo  fmall  fpecific  gravity,  as  not 
to  make  the  gem  at  all  heavier,  in  fpecie,  than  cryftal.  For  this,  as 
we  formerly  obferved,  being  to  common  water  of  the  fame  bulk,  as 
about  2 a to  1 y I have  hydroftatically  found,  that  feveral  falts,  and 
fome  other  mineral  fubftances,  are  of  lefs  fpecific  gravity  than  that  y and 
confequently,  if  thefe  were  concoagulated  with  the  petrefcent  juice  that 
hardens  into  cryftal,  they  wou’d  not  increafe  its  weight,  tho’  they 
s might 
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might  imbue  it  with  corifiderable  virtues.  But,  by  the  way,  it  is  not 
neceffary  that  the  adventitious  fubftance  fhould  be  purely  faline,  to  caufe 
no  alteration  in  the  tianfparency  of  cryftal,  or  the  colour  of  other  gems. 
For  I have  often  made  bodies,  which,  tho’  transparent  and  colour- 
lefs,  like  cryftal,  and  fome times  curioufly  and  regularly  figured,  were 
yet  of  a compound  nature  ; and  particularly  abounded  with  a ftrong- 
ly  fcented  fulphur  that  was  eafily  feparable  therefrom.  But,  to  give  a 
more  diredt  anfwer  to  the  objection,  I fhall  add,  that  tho*  when  a 
gem  has  a much  greater  fpecific  gravity  than  cryftal,  or  will  allow 
an  adventitious  mineral  to  be  feparated  from  it,  ’ tis  a very  probable  ar- 
gument, that  the  petrefcent  juice  is  that  body  compounded  writh  ano- 
ther fubftance  i yet  it  will  not  necefifarily  follow,  when  neither  of  thefe 
figns  appear,  that  the  gem  is  quite  free  from  fuch  a fubftance.  For 
the  petrefcent  liquor,  whereof  it  principally  confifts,  may  be  impreg- 
nated with  the  finer  and  more  fpirituous  part  of  the  mineral,  without 
having  its  fpecific  gravity  fenfibly  increafed.  Of  this  I received  a notable 
inftance  from  a mineral  water  ; for  tho’  that  water,  by  its  inky  taft, 
by  its  colouring  the  excrements  of  thofe  who  drank  it,  &c.  appeared 
greatly  to  participate  of  iron  *,  yet  the  particles  of  that  metal  were 
here  fo  light  and  fpirituous,  as  not  only  to  fly  away  if  the  liquor  were 
kept  negligently  (topped  ; but  examining  it  hydroftatically,  when  frefh 
drawn,  I found  it  very  little,  if  at  all  heavier  in  fpecie,  than  common 
water,  compared  and  examined  in  the  fame  fcales,  after  the  fame  man- 
ner, and  with  the  fiime  exadtnefs. 

If  to  all  this  be  added,  a confideration  drawn  from  the  atmofpheres 
of  folid  bodies,  and  the  great  efficacy  of  effluvia,  it  will  appear  but 
natural  to  fuppofe,  that  fome  precious  (tones  may  have  medicinal  vir- 
tues •,  and  that  many  of  them  may  be  afcribed  to  the  mineral  fubftances 
whereof  they  participate  or  confift  ; and  efpecially  to  thofe  which  are  beft 
fitted  to  exert  their  powers,  by  a copious  efflux  of  their  more  fubtile  parts. 

’Tis  true,  what  has  been  hitherto  delivered,  chiefly  regards  tran- 
fparent  gems  ; yet  a great  part  of  it  may  be  apply ’d  to  opake  ones. 
And  if  I have  fhewn,  that  even  diaphanous  gems  may  be  endowed 
with  virtues,  by  the  mineral  fubftances  they  contain,  the  arguments 
will  hold  more  ftrongly  as  to  opake  gems  *,  for  thefe  are,  for  the  mod 
part,  fofter  than  the  others  ; and  ’tis  far  more  eafie  to  (hew,  by  their 
fpecific  gravity,  and  the  mixed  nature  of  feveral  of  them,  that  the 
dark  ones  may  greatly  confift  of  mineral  fubftances,  incorporated  and 
hardened  with  petrefcent  juices.  And  among  the  feveral  kinds  of 
thefe  liquors,  I have  obferv’d  one  of  fo  fine  a fubftance,  yet  of  fo 
petrifying  a virtue,  that  it  will  penetrate  bodies  of  very  different  kinds, 
and  turn  them  to  (lone,  without  fenfibly  increafing  their  bulk,  or 
changing  their  fliape  or  colour.  By  this  means,  I have  feen  feveral 
animal  and  vegetable  fubftances  fo  petrified,  as  fcarce  to  be  diftin- 
guiffled,  by  their  appearance,  from  natural.  Thus,  for  inftance,  a 
thin  cream  cheefe  was  turned  into  (tone,  whilft  the  fize,  fflape,  and 
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colour,  even  of  the  wrinkles,  and  the  bluifh  mould,  were  fo  well  Nat.  Hist, 
preferved,  that  it  might  eafily  have  been  thought  eatable.  I have 
alfo  had  a confiderable  quantity  of  wood  fo  petrified  in  England , 
which  retaining  its  former  figure  and  grain,  and  being  fcarce  at  all  vi- 
fibly  increas’d  in  bulk,  was  fo  very  hard,  that  I cou’d  make  impreffi- 
ons  with  it  upon  iron,  and  even  glafs  it  felf,  and  ftrike  fire  with  it,  as 
if  it  were  an  excellent  flint : and  the  fiony  parts  hereof  wou’d  not 
fuffer  the  wood,  which  they  had  penetrated,  to  be  reduced  in  the  fire 
either  to  afhes  or  charcoal.  I have  likewife  now  by  me  a lump  of  mi- 
neral fubftances,  wherein  a petrefcent  liquor,  that  fills  the  large  inter- 
vals between  them,  is  tranfparent,  and  harder  than  moll  {tones  ; as  far 
as  we  cou’d  guefs  by  fome  trials  made  upon  it,  by  a fkilful  engraver  of 
gems. 

’Twere  eafie  to  add  other  infiances  of  this  kind  ; but  thefe  may 
fuffice  to  {hew  it  poflible,  for  petrifying  agents  to  infinuate  themfelves 
into  the  pores  of  various  bodies,  and  turn  them  into  ftone  ; without 
otherwife  deftroying  their  priftine  nature,  or  fo  much  as  altering  their 
figure. 

And  now,  to  render  our  hypothefis  the  more  probable,  I {hall  offer 
a few  arguments,  drawm  from  the  great  fpecific  gravity  of  feveral  opake, 
medicinal  ftones  •,  from  the  fitnefs  of  our  fuppofition  to  account  for  fe- 
veral phenomena,  fome  of  which  are  fcarce  at  all,  and  others  much 
lefs  probably  to  be  accounted  for  without  it  ; from  the  metalline  fub- 
ftances, manifeftly  to  be  obtain’d  from  the  ftones  we  are  treating  of ; 
and  laftly,  from  the  nature  of  the  bodies  whereof  medicinal  ftones  feem 
to  be  compofed. 

1.  That  the  fp.ecific  gravity  of  opake  ftones,  whereto  medicinal  Opake Jlones, 
properties  are  afcribed,  is  very  confiderable,  might  have  been  ea-  examin'd  by- 
fily  difcovered  from  hydroftatics,  if  the  writers  upon  fuch  concre-  drojlatically% 
tions  had  been  vers’d  in  that  docftrine.  Now,  as  marble  is  generally  aa^J^et”Cye 
allowed  to  be  a pure  and  folid  ftone,  and,  upon  account  of  its  white-  mixed'witb 
nefs,  likely  to  be  free  from  mineral  mixtures,  I chofe  that  for  the  mineral  fub* 
ftandard  of  the  fpecific  gravity  of  opake  ftones-,  and,  accordingly, 
having  weighed  a piece  of  it,  in  air  and  in  water,  I found  it  to  be 
to  an  equal  bulk  of  that  liquor,  very  nearly  as  2 A to  1.  And  to 
make  trial  in  a ftone  uncoloured,  but  fuppos’d  of  a clofer  texture, 
we  examined  a fine  white  pebble,  and  found  it  was  to  an  equal  mag- 
nitude of  water,  as  2 A to  1.  Hence ’twas  eafie  to  infer,  that  feveral 
bodies,  which  commonly  pafs  for  mere  ftones,  are  more  ponderous 
than  white  marble  of  the  fame  bulk  -,  and  that  if  there  were  any 
great  excefs  in  the  fpecific  weight  of  ftones,  above  that  of  marble, 
it  might  proceed  from  fome  metalline  body,  mixed  with  the  petrefcent 
matter  thereof.  And  I foon  found,  by  weighing  the  following  mine- 
rals, firft  in  air,  and  then  in  water,  that  a blood-ftone  was  to  an  equal 
bulk  of  water,  as  5 A to  1 * the  load-ftone  as  4 A to  1 ; Lapis  Gala - 
minaris  as  4 A to  1 3 and  Lapis  Lutia  very  near  as  5 to  1 . 

Vol.  III.  s 


But 


1 20  The  Origin  and  Virtues 

Nat.  Hist.  But  I have  nbt  found  the  proportion  of  each  of  thefe  bodies  to 
water,  to  be  any  thing  near  conftantly  the  fame  ; but  fometimes  to 
differ  very  much  in  particular  ftones  of  the  fame  kind  •,  which  agrees 
very  well  with  our  hypothecs  : for,  according  to  that,  the  ftones 
which  happen  to  partake  more  plentifully  of  mineral  fubftances,  hea- 
vier in  fpecie  than  ftone,  ought  to  be  more  ponderous  than  others  of 
the  fame  kind  that  are  not  fo  qualified.  From  jet,  a foffil  found 
in  fome  parts  of  Europe , which  is  reckoned  among  ftones,  and  worn  by 
many  as  a gem,  I obtained  no  inconfiderable  proportion  of  oil  ; and 
having  weighed  choice  jet  it  felf  in  water,  I found  it  to  be  bulk  for 
bulk  to  that  liquor,  but  as  i rdo  to  i.  And  there  are  fome  other 
foffils,  hard  as  ftone,  and  polifhable  as  marble,  from  which  I have,  by 
diftillation,  obtained  two  kinds  of  oil,  whereof  one  was  lighter  than 
common  water  ; which  fhews,  that  even  bituminous  and  light  fub- 
ftances may  be  ingredients  of  a ftone  : and  that  falts,  which  are 
moft  of  them  lighter  in  fpecie  than  white  marble,  may  plentifully 
concur  to  the  making  up  of  ftones,  will  appear  from  thofe,  where- 
of we  in  England  make  vitriol.  Stones,  therefore,  which  are  light- 
er in  fpecie  than  white  marble,  may  be  compounded  of  folfils,  and 
thence  derive  peculiar  qualities  *,  at  the  fame  time  that  fuch  as  are 
confiderably  heavier  than  that,  may  juftly  allow  us  to  fufpebt,  they 
owe  their  gravity  to  the  mixture  of  metalline  or  mineral  fub- 
ftances. 

The  manner  2.  I have  learn’d  of  travellers  returned  from  the  Eaft- Indies,  that 
wherein  gems  fometimes  one  fort  of  tranfparent  gems,  fometimes  another,  and 
and  jl one s a,  e fomet}mes  even  diamonds  themfelves,  are  found  included  in  the  rocks, 
Llin  £>'  or  in  the  midft  of  hard,  loofe  ftones,  which  muft  be  broken  in  pieces 
before  they  can  be  obtained.  Which  phenomenon  is  hard  to  folve 
without  our  hypothefis  ; but  according  to  that,  it  may  rationally  be 
fuppos’d,  that  the  gem  was  firft  formed,  either  in  earth,  or  fome  other 
foft  and  permeable  fubftance  ; which  being  afterwards  pervaded  by  fome 
petrifying  juice,  was  turn’d  into  rock,  or  loofe  ftones,  according  as  the 
earth,  and  other  ambient  matter,  chanced  to  be  an  entire  and  coherent 
mafs,  or  divided  into  clods,  and  parcels.  And  the  governour  of  an 
American  colony  having  fent  me,  among  other  curiofities,  an  odd 
kind  of  mineral,  that  feemed  more  ponderous  than  at  firft  fight  it 
promifed  •,  I had  the  curiofity  to  break  it,  and  found  up  and  down 
therein  feveral  gems  •,  which,  by  their  figuration,  and  fome  other 
circumftances,  were  concluded  to  have  been  form’d  there,  before  the 
ambient  mineral  had  obtain’d  the  nature  it  then  appear’d  to  be  of. 
And  it  may  happen  in  opake  ftones,  that  a great  lump  of  medi- 
cinal earth  fhall  be  invaded  and  petrified  after  the  fame  manner. 
Whence  it  need  not  feem  ftrange,  that  fome  medicinal  ftones  fhou’d 
be  very  large  in  comparifon  of  others.  Thus  I remember,  a phyfician 
told  me  ot  a fpleen-ftone  in  the  hands  of  an  acquaintance  ot  his, 
which  weighed  80/ ; and  I have  feen  lumps  of  medicinal  ftone,  much 
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harder  and  heavier  than  marble,  that  were  far  greater  than  I cou’d  Nat.  Hist. 
lift : and  having  caus’d  a pretty  big  piece  to  be  violently  broken  off 
from  the  mafs  whereto  it  belonged,  and  to  be  fawn  afunder,  I found 
feveral  empty  cavities,  of  different  fizes  and  figures,  in  the  folid 
fubftance  of  the  (tone  ; which  feems  to  argue,  that  this  compadt  and 
ponderous  body  was  made  ftony,  by  the  fupervention  of  fome  pe- 
trefcent  liquor  upon  porous  earth,  or  other  confident  fubftance.  For 
if  it  had  been  a mere  liquor,  wherein  thofe  cavities  were  fo  many 
aerial  bubbles,  ’tis  not  probable,  that  fome  of  them  fhou’d  have  fuch 
irregular  fhapes,  and  that  all  fhou’d  have  continued  without  emerging 
to  the  top. 

Our  hypothefis  will  alfo  help  us  to  explain,  how  fome  gems,  which 
feem  to  be  entire  ftones,  are  of  different  colours  in  contiguous  parts  ; 
as  the  fardonyx,  and  fome  other  opake  gems  : I have,  alfo,  obferv’d 
the  like,  tho’  rarely,  in  diaphanous  ones.  For,  according  to  our 
hypothefis,  it  may  be  faid,  that  a portion  of  matter  imbued  with  one 
of  the  tindtures  of  the  party-colour’d  gem,  was  firft  form’d  ; and 
afterwards  fome  petrefcent  juice,  endowed  with  another  colour,  came 
to  fettle  contiguous  to  it  *,  and  fo  by  accretion  made  up  one  {tone  with 
it.  This  might  be  illuftrated  by  confidering,  that  tho’  fire  makes  a 
far  greater  agitation  of  the  bodies  melted  by  it,  than  need  be  fuppos’d 
in  cold  petrefcent  liquors  ; yet  I have  found,  in  making  artificial 
gems,  that  by  fome  mifchance,  or  error,  in  the  operation,  the  mineral 
pigment  has  richly  tinged  one  part  of  the  tranfparent  mafs,  without  at 
all  imparting  that  colour  to  the  very  next  part  to  it.  One  of  thefe  I 
have  yet  by  me,  which  wou’d  be  judg’d  to  confift  of  two  differing 
gems  fubtilely  glew’d  together. 

But  in  natural  gems,  the  union  of  parts  might  be  the  more  perfect, 
if  the  fupervening  matter  found  not  the  {tone  firft  form’d,  to  have 
attained  its  full  duration.  Tho’,  for  ought  I know,  even  in  this  cafe 
the  oppofition  may  be  fo  clofe,  and  the  two  materials  fo  near  of  kin, 
that  they  may  both  pafs  for  one  ftone,  and  be  polifhed  together  *, 
without  any  difcontinuity  appearing  in  the  furface  : for  I have  by 
me,  a lump,  wherein  there  plainly  appear  ftones  of  very  different 
colours  from  each  other,  that  were  one  diftindl  and  incoherent  i but 
by  fome  petrefcent  liquor,  have  had  all  their  intervals  fo  exquifitely 
fill’d  up,  that  neither  the  touch,  nor  the  artificer’s  tool,  when  the 
lump  was  fawn  afunder,  cou’d  difcover  any  commiffures  •,  but  the 
whole  mafs  bears  an  uniform  polifh,  and  is  harder  than  feveral  gems 
that  are  worn  in  rings,  and  will  readily  ftrike  fire  with  a fteel.  And 
for  farther  confirmation  hereof,  in  the  place  where  this  portion  of 
petrified  matter  was  found,  not  only  other  lumps,  but  many  loofe 
ftones  were  difcovered,  which  feem’d  altogether  of  the  fame  nature 
with  thofe,  that  by  the  fupervention  of  the  petrefcent  liquor,  were 
united  into  ftony  maffes.  I have,  alfo,  had  a curious  agate  fo  form’d, 
that  it  feemed  highly  probable,  that  the  opake  parts  of  its  matter 
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Nat.  Hist,  had  been  fome  thin  feparate  beds  of  fine  clay  or  earth,  lying  almoff 
parallel  to  each  other ; which,  7by  a petrefcenc  liquor  that  fettled  there, 
was  reduced  to  coagulate  with  it  into  a (tone,  partly  opake,  and  part- 
ly diaphanous.  And  of  fuch  clays  or  mineral  earths,  I have  obferved 
more  than  one  or  two,  which,  tho’  diffintt,  and,  perhaps,  of  different 
colours,  yet  the  thicknefs  of  them  all,  fcarce  exceeded  an  inch  -,  nor 
did  they  always  lie  flat  or  horizontally,  but  in  differing  pollutes,  both 
with  regard  to  the  horizon  and  one  another  *,  and  now  and  then  the 
exterior  ones,  fucceflively,  almofl  furrounded  the  inferior.  And  of  thefe 
thin  couches  or  layers  of  earth,  I have  found  a confiderable  number 
within  a very  fmall  compafs  of  ground.  The  produflion  of  feveral 
other  gems,  as  chalcedonians  and  jafpers,  which  are  generally  opake, 
but  have  fome  parts  tranfparent,  may  alfo,  probably,  be  explain’d 
in  the  fame  manner.  ’Tis  here  remarkable,  that  by  purpofely  cal- 
cining fome  of  thefe  Hones  entire,  whofe  greater  part  was  diaphanous, 
I found  that  the  tranfparent  parts  turn’d  white,  and  that  fome  of  the 
thin  couches  of  mineral  earth  had  retain’d,  not  only  their  pofition, 
but  their  colour,  which  feem’d  much  heighten’d  •,  fo  that  one  of  thefe 
layers,  after  calcination,  appeared  of  a very  rich  and  permanent  red. 
And  this  difference  of  colours,  I obferved,  not  only  in  layers,  but  in 
the  fpecks  and  irregularly  fhap’d  clouds  of  other  colours.  I might  here 
add,  that  I have  found  fhining  marcafites,  not  only  in  other  folid 
Hones,  but  in  marbles  and  flints  themfelves.  Thus,  alfo,  I have  found 
wood  in  Hrong  Hones  employed  to  build  houfes,  and  fhells  in  a great 
mafs  of  Hone,  that  I met  with  almoH  on  the  top  of  a hill,  remote 
from  the  fea.  Now  thefe,  and  the  like  phenomena,  maybe,  probably, 
accounted  for  by  our  hypothefis,  and  fcarce  without  it.  But  even  in 
tranfparent  gems,  and  which  is  more,  of  the  fame  fpecies,  I have  fome- 
times  taken  notice  of  fuch  an  accretion  of  Hones  as  argues  their  ha- 
ving been  produced  at  feveral  times.  For  proof  of  this,  I need  only 
repeat  what  I formerly  laid  of  thofe  Cornijh  diamonds,  wherein,  fome- 
times,  a lefler  Hone,  tho’  geometrically  fhap’d,  was  found  in  good  part 
inclos’d  in  a greater,  and  in  part,  alfo,  extant  above  it ; whence  I ar- 
gue, that  the  production  of  this  aggregate  of  two  cryHalline  bodies,  was 
not  made  all  at  once,  but  fucceflively  •,  and  that  the  lefler  was  firH  form- 
ed *,  which  I fhall  now  confirm  by  this  confideration  ; that  if  the 
greater  Hone  had  been  firH  harden’d,  the  matter  of  the  lefler  muH 
only  have  fluck  to  it  externally,  and  been,  as  it  were,  imbofs’d  upon 
it  *,  but  cou’d  not  have  made  it  felf  a bed,  or  mould,  in  the  fubflance 
of  the  greater,  efpecially  of  fuch  a geometrical  figure  as  it  felf  had  not 
yet  receiv’d. 

I caufed  two  folid  fire-flones,  fuppofed  to  be  uniform  and  entire 
mafies,  tho’  of  very  different  fizes  and  fhapes,  and  brought  from  d iff  ant 
places,  to  be  warily  broken  ; whereupon  I obferved  that  part  of  the 
internal  texture  of  the  leaff  of  thefe  minerals,  which  was  almoff  fphe- 
rical,  greatly  differ’d  from  that  of  the  more  internal  fubffance  ; and 
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that  in  the  largeft  mineral  there  was  a little  globular  done,  manifeft-  Nat 
ly  not  of  the  fame  piece  with  the  furrounding  mafs,  but  differing  from 
it,  not  only  in  texture,  but  here  and  there  by  a difcernible  commif- 
fure  ; tho’  in  mod  places  their  adhefion  was  fo  drift,  that  we  could 
not  make  any  feparation  of  the  two  minerals  in  this  commiffure. 

And  tho*  this  fucceffive  generation  of  the  parts  of  entire  gems,  may 
appear  fomewhat  new  and  drange  •,  yet  that  its  fitnefs  to  explain  the 
foregoing  phenomena,  and  others,  may  the  more  recommend  it,  I 
lhall  here  give  it  a mechanical  illudration.  We  fee,  then,  in  feveral 
chymical  folutions,  as  of  fait  and  other  bodies,  that  there  are  certain 
dages  or  periods  of  coagulation  ; fo  that  when  fuch  a quantity  of  the 
fuperfluous  moidure  is  exhaled,  efpecially  upon  any  confiderable  re- 
frigeration, or  other  favourable  circumdances,  thofe  particles  that  are 
mod  difpofed  to  coagulation,  will  convene  and  fhoot  into  crydals,  af- 
ter which,  no  more  will  fhoot  till  a farther  evaporation  be  made  ; but 
upon  a repetition  hereof,  a new  crydallization  of  the  parts  may  enfue. 

And  I can  fhew  the  productions  of  a metalline  folution,  fo  made  in 
an  appropriated  liquor,  that  the  fird  fhooting  afforded  a layer  of  cu- 
rioufly  figur’d  crydals  •,  and  the  following,  another  of  fine  crydalline 
bodies,  that  have  fadened  themfelves  to  the  former,  but  differ  con- 
fiderably  from  them  both  in  fhape  and  podure.  And  in  this  experi- 
ment, both  the  dilfolved  materials  and  the  mendruurn,  were  fingle  bo- 
dies. But  if  there  be  a diverfity  of  nature  in  the  liquors  that  make  up 
a mendruurn,  or  in  the  bodies  that  are  diffolved  in  it,  fome  of  the 
corpufcles  may  convene,  either  a-part  with  thofe  of  the  fame  nature, 
or  as  mix’d  with  thofe  of  a different  one  at  the  fame  time  ; and  fo 
make  up  crydals  of  a compound  nature.  Some  of  them,  alfo,  may 
convene  with  homogeneous  particles,  at  different  times,  and  fo  fail  of 
fuch  an  uniformity  as  might  otherwife  appear  in  their  concretions.  This 
may  be  illudrated  by  the  crydallizations  of  falt-petre  and  fea-falt,  dif- 
folved together  in  common  water,  whence  grains  of  filt  of  the  figures 
thence  refulting,  are  ufually  produced  •,  and,  alfo,  a confiderable  part 
of  the  fea-falt  coagulates  in  the  form  of  imperfeCt  cubes,  about  the  bot- 
tom, before  the  nitrous  corpufcles  fhoot  into  crydals  of  their  own  prif- 
matical  figure  : and  it  matters  not  whether  the  fuperfluous  water  be 
exhaled  or  drawn  off  by  a material  fit  to  foak  it  up  ; as  we  have  had 
occafion  to  obferve  in  accelerating  the  crydallizations  of  fome  bodies. 

In  conformity  with  fuch  indances  as  thefe,  we  may  conceive,  that 
where  there  are  petrefcent  liquors  mix’d  with  common  water,  there 
may  by  feveral  accidents,  and  particularly  by  a hot  fummer,  be  made 
a fufficient  difcharge  of  the  fuperfluous  moidure,  to  caufe  the  more  dif- 
pofed parts  of  the  petrefcent  liquor  to  coagulate  ; and  afterwards  the 
coagulation  may  be  fufpended,  either  by  the  fupervention  of  a colder 
feafon,  or  even  in  fummer  it  felf,  by  a plentiful  rain,  or  the  effedc  of 
it,  a land- flood,  which  might  check  the  progrels  of  fuch  coalitions,, 
by  diluting  the  fluid  which  would  otherwife  have  turned  into  done,. 
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And  trial  hath  affured  me,  that  there  are  bodies  of  very  different 
kinds,  which  will,  in  tra<ft  of  time,  efpecially  if  their  coalition  be  far- 
ther’d by  cold  weather,  coagulate  after  they  have  long  remained  fluid  ; 
tho’  the  water,  or  other  menftruum,  by  being  enclofed  in  flopped 
glaffes,  be  kept  from  wafting.  And  fince  the  earth  harbours  different 
kinds  of  thefe  liquors,  and  many  of  them  may  be  copioufly  impreg- 
nated with  one  fort  of  mineral  or  other,  they  may  have  diftineft  periods 
for  their  refpeclive  coalitions,  and  yet  flick  clofe  to  one  another.  For 
tho’  in  chymical  cryftallizations  we  ufually  take  out  of  the  veflel, 
what  fhoots  the  firft  time,  before  a frefh  exhalation  be  made  for  a 
new  cryftallization,  and  by  this  means  find  the  coagulated  bodies  ob- 
tain’d at  one  time,  more  uniformly  fhap’d  than  at  another  ; yet  in  the 
hollow  receptacles  which  the  earth  affords  to  petrefeent  liquors,  the 
veflel  continuing  the  fame  from  firft  to  laft,  the  uniformity  of  the  bo- 
dies produc’d  by  coalitions,  made  at  feveral  times,  muft  be  lefs  regu- 
lar, and  the  manifeft  accretions  of  coalefcent  bodies,  in  all  likelyhood, 
be  more  frequent.  And,  accordingly,  having  long  continued  the  ex- 
halations of  fome  liquors,  in  the  fame  veflel,  I had  coalitions  of  very 
different  bodies  at  the  bottom.  I might  add,  that  in  fome  circum- 
ftances,  even  in  thefe  veflfels,  and  therefore  without  any  manifeft  exha- 
lation of  the  water,  or  other  menftruum,  and,  fometimes,  where  the 
diffolved  body  was  homogeneous,  I have,  in  procefs  of  time,  had 
coagulations,  where  the  cryftals  laft  formed  feemed  plainly  to  have 
been  generated  by  way  of  accretion  to  the  firft. 

I fhall  now  endeavour  to  clear  a grand  difficulty,  which  I forefee 
may  be  objected  to  our  hypothefis  •,  namely,  that  thefe  accretions, 
of  medicinal  or  other  ftones,  are,  fometimes,  found  in  places  where 
there  are  no  petrifying  fprings,  and,  perhaps,  no  water  at  all  ; nay, 
little  or  nothing  but  quarries,  or  mafffes  of  ftone. 

To  this  I anfwer  : firft,  that  if  we  admit  the  relations  of  approved 
authors,  concerning  men  and  beafts  being  fuddenly  turn’d  into  ftone, 
by  a petrifying  fpirit  ; it  is  not  abfolutely  neceflary  there  fliould  be 
any  petrefeent  fprings,  or  other  water,  to  produce  fuch  minerals  as 
we  are  fpeaking  of. 

(2.)  For  any  thing  that  has  hitherto  appeared  to  the  contrary,  we  may 
fuppofe  that  rain-water,  fometimes,  brings  along  with  it  fuch  petrify- 
ing particles  as  may  ferve  our  turn.  I am  informed,  by  a judicious  per- 
fon,  who  viffted  a famous  bath  in  Hungary , the  water  whereof  greatly 
abounds  in  petrefeent  particles,  that  to  the  roof  of  a rail  ftrutfture  which 
ftands  over  it,  there  were  faften’d  many  long  ftony  concretions,  affirm- 
ed by  him  to  be  generated  there  from  time  to  time,  not  by  the  daffiing 
up  of  any  drops  of  water,  which  could  not  reach  near  lb  high  ; but 
by  the  copious  petrific  fteams,  that  being  there  check’d  in  their  afeent, 
coagulated,  according  to  their  natural  propenfity,  into  ftone.  Hence 
it  feerns  not  impoffible,  that  ftone  fliould,  in  fome  places,  be  gene- 
rated without  the  help  either  of  rain  or  fprings,  by  the  afeent  of  pe- 
trific 
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trific  particles  in  the  form  of  exhalations,  from  the  lower  parts  of  the  Nat 
earth  •,  which  exhalations  fuffering  the  lighter  fteams  that  accompanied 
them  to  exhale,  may  operate  upon  fome  difpofed  materials  which  they 
find  in  their  way,  and  turn  them  into  ftone  ; and  indeed  the  earthy, 
and  fometimes  fulphureous  fediments,  that  have  been  obferved  at  the 
bottom  of  rain-water,  fuffered  to  fettle  in  clean  vefifels,  may  feemto 
favour  fuch  a conjecture  : which  receives  an  illuftration  from  what  I 
oblerv’d  in  a bottie  of  diftilled  liquor,  whereof  no  part  wou’d  natural- 
ly afeend  in  a dry  form  *,  but  having  kept  it  well  flopp’d  in  a fafe  and 
quiet  place  for  a year  or  two,  the  afeending  fteams  had  quite  pervaded 
the  cork,  and  formed  at  the  top  of  it  numerous,  whitifh,  {lender  Stiri<e, 
of  a furprizing  length. 

(3.)  There  is  no  neceflity  that  in  all  foils  where  petrific  waters  are 
found,  petrifying  fprings  fhould  appear,  at  leaft  above  ground  ; for  I 
have  feen  numberlefs  figured,  and  tranfparent  {tones,  dug  up  in  a cer- 
tain earth,  that  lay  upon  the  upper  part  of  a rock,  and  feem’d  to  be  a 
very  dry  foil  *,  and  by  pouring  a folution  of  ftony  Stirise,  made  with  fpi- 
rit  of  verdigreafe,  on  a convenient  quantity  of  bole-armeniac  ; and  fuf- 
fering the  foft  mixture  to  remain  in  a glafs  in  the  open  air,  till  the  fu- 
perfluous  moifture  was  exhal’d,  I have  found  fmall,  unting’d,  figur’d 
cryftals,  difpers’d  thro’  the  little  cavities  of  the  red  earth.  But  ’tis 
confiderable  to  our  prefent  purpofe,  that  the  faireft  and  hardeft  petri- 
fied wood  I ever  tried,-  was  taken  up  in  a plot  of  fandy  ground, 
where  no  petrifying  fpring,  or  other  water,  was  to  be  found.  . And 
fuppofing  the  ground  to  have  been  once  moiftened  by  a petrefeent  li- 
quor, brought  thither  by  fprings,  or  any  other  way  ; our  hypo- 
thefis  will  fhew  how,  on  the  lurface  of  the  ground,  and  perhaps  upon 
rocks  themfelves,  aggregates  of  figured  ftone  may  happen,  that  feem 
to  grow  upwards,  as  it  were,  from  a root  *,  which  ufually  puzzle 
men  to  know  how  they  came  there  •,  and  may  incline  them  to  aferibe 
vegetation  to  ftones.  But  to  this  it  may  be  reply’d,  that  many  of 
the  concretions  might  have  been  formed  in  wombs,  that  lay,  tho’  not 
deep,  yet  under  ground,  or  in  fhallow  cavities,  in  the  furface  of  it  ; 
and  that  after  their  formation,  the  loofer  earth,  which  furrounded 
them,  may  have  been  wafh’d  off  by  rains,  blown  off  by  winds,  or 
otherwife  remov’d  ; leaving  behind  them  thefe  ftones  that  adhered 
firmly  to  a folid  body.  ’Tis  alfo  very  poffible  to  fhew,  that  ftony 
concretions  might  be  produced  by  the  mechanical  action  of  the  air  upon 
the  ftony  particles,  which  fucceffively  apply  themfelves  to  the  matter 
that  firft  begins  to  coagulate,  when  they  are  ready  to  be  forfaken  by 
the  moifture  that  accompanied  them,  and  was  neceffary  to ‘their  due 
application  to  the  cafual  rudiments,  which  pafs  for  roots  ; in  imita- 
tion whereof,  I have  more  than  once  obtain’d,  both  from  faline  and 
ftony  folutions,  dry  turfs  of  prettily  figured,  diaphanous,  or  white, 
(lender  Stiria , that  feemed  to  grow  out  of  the  containing  glafs,  and 
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made  perfons  wonder  how  they  came  there  ; no  water,  or  other  liquor, 
appearing  near  them. 

(4J  It  may  eafily  happen,  that  the  petrefcent  liquor  fhall  be  To 
mixed  and  diluted  with  ordinary  water,  as  not  to  be  didinguifh’d 
from  it,  nor  be  capable  of  difclofing  it  felf  by  its  effedls  ; till  either 
by  a large  exhalation  of  the  common  water,  or  by  fome  peculiar 
advantages  it  has  to  operate  upon  bodies,  it  gains  a proper  opportu- 
nity. There  is  a lake  in  the  north  of  Ireland,  wherein  fifh  live,  as 
well  as  in  other  lakes  j tho’  there  are  fome  rocks  at  the  bottom  of 
it,  to  which  many  mafles,  and  pieces  of  a finely  figur’d  lubdance, 
tranfparent  as  cry  dal,  fallen  themfelves.  Now  if  we  fuppofe,'  that 
either  by  fprings  of  petrefcent  water,  or  by  rains,  or  by  fubterraneal 
fleams,  or,  otherwife,  waters  reding  in  any  hollow  place,  tho’  upon 
the  tops  of  rocks  or  mountains,  fhall  be  diffidently  impregnated  with 
petrific  particles  •,  and  that  afterwards,  in  procels  of  time,  the  merely 
aqueos  parts  fhall  gradually,  by  the  heat  of  the  fun,  the  foaking 
of  the  ground,  the  winds,  or  the  continual  adion  of  the  air,  be 
brought  to  exhale  away  in  the  form  of  vapours  *,  the  petrific  particles, 
which  are  not  fo  volatile,  will  turn  the  foil  beneath  them,  and  on 
the  fides  of  them,  as  far  as  the  fphere  of  their  activity  reaches,  into 
done,  harder  or  fofter,  and  into  this  or  that  kind,  according  to  the 
particular  nature  of  the  petrefcent  liquors,  and  the  drudure,  and 
other  difpofitions  of  the  foil  they  invade  *,  in  which  foil,  if  there 
chance  to  be  lodg’d  bodies  heterogeneous  to  it,  whether  vegetable 
fubdances,  as  roots,  gums,  &c.  the  whole  bodies  of  animals,  as  toads, 
frogs,  ferpents,  &c.  or  their  parts,  as  fliells,  bones,  &c.  or  minerals 
of  an  open  texture,  as  boles,  unripe  ores,  or  elfe  gems,  or  dones  of 
another  kind  already  form’d  ; any  of  thefe  things,  or  any  other  that 
fhall  chance  to  be  lodg’d  there,  mud  be  found  either  petrified,  or 
inclos’d  in  done,  when  this  harden’d  foil  fhall  come  to  be  broke  up. 
Nor  is  it  at  all  necefiary,  that  fuch  petrifadion  of  the  extraneous 
bodies,  and  of  the  foil  or  bed,  be  made  at  once  ; for  it  may  well 
happen  fucceffively,  at  feveral  times,  according  as  fome  parts  of  the 
petrefcent  juice  are  more  copious  and  penetrating  *,  and  confequently 
more  fit  to  be  foaked  in,  further  than  others.  For  as  the  porofity 
happens  to  be  greater  in  one  part  of  the  foil,  than  in  another  •,  or 
as  the  texture  and  difpofition  of  the  particular  bodies  lodged  in  the 
earth,  give  advantage  to  the  petrifying  particles  to  work  on  fome  of 
them  fooner,  or  in  a diderent  manner  than  in  others  ; fo  the  indura- 
tion of  the  pervaded  fubdances  may  be  very  unequally  made  in 
point  of  time,  as  well  as  in  other  circumdances.  Whence  it  appears, 
how  medicinal  dones,  of  very  diderent  colours,  confidencies,  and 
operations,  may  be  gereratcd,  and  feem  entire  bodies,  tho’  one  part 
of  them  be  dark,  heavy,  and  opake  •,  and  the  other  much  lighter, 
tranfparent,  and  quite  of  another  colour.  And  upon  the  fame  prin- 
ciple may  be  explained,  the  manner  wherein  diamonds  are  inclos’d 
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in  loofe  ftones,  or  even  in  rocks  ; of  which  we  have  credible  tefti-  Nat.  Hist. 
mony.  Nor  does  this  appear  more  ftrange,  than  that  a {tone,  which 
I have  by  me,  a kind  of  pebble,  {hould  contain  a perfectly  fhap’d 
ferpent,  coiled  up  in  it,  without  a head  ; which  feems  to  have  been 
form’d  before  the  {tone,  becaufe  in  the  upper  and  lower  parts  of  that 
folid,  there  are  cavities  left,  that  together  make  up  one  entire  cavity, 
juft  of  the  fize  and  fhape  of  the  contained  body  ; whereto,  as  it 
was  eafie  for  the  matter  of  the  {tone,  whilft  foft,  to  accommodate  it- 
felf  exactly  ; fo  ’tis  fcarce  conceivable  how,  if  the  pebble  had  been 
firft  form’d,  the  inclos’d  animal,  if  it  were  one,  or  the  matter  in  that 
form,  fhould  not  only  get  in,  but  find  a cavity  fo  curioufiy  lhap’d, 
and  fitted  to  its  bulk.  And  that  this  variety  was  produced  at  feverai 
times,  might  be  farther  argued  from  hence,  that  the  feeming  ferpent 
is  plainly  another  and  clearer  kind  of  ftone,  than  that  of  the  mould 
which  includes  it  *,  and  of  the  mould  it  felf,  one  part  contiguous  to 
the  included  body  is  whitifh,  and  abounds  in  Alining  grains,  or 
flakes  } in  both  which  it  differs  from  the  other,  which  is  far  the  great- 
er part. 

(5.)  In  thofe  very  places,  where  now  there  is  nothing  to  be  feen 
but  loofe  ftones,  there  may  formerly  have  been  petrefcent  liquors, 
either  ftagnant  or  running  ; for  earthquakes,  inundations,  finkings 
of  the  ground,  incroachments  of  the  land  on  the  water,  fiery  erup- 
tions, and  fuch  accidents,  may,  among  other  odd  effedts,  have  dry’d 
or  choak’d  up  pools  and  lakes,  and  quite  flopp’d,  or  diverted  the 
courfe,  both  of  fprings  and  rivers,  fo  as  to  leave  no  remaining  figns 
of  them.  Upon  this  account,  and  other  great  changes  in  the  ftrudture 
and  difpofition  of  the  foil  of  feverai  places,  it  may  well  be  fufpedted, 
that  the  ftony  moulds,  wherein  the  above-mentioned  bodies  were  found, 
might  heretofore  have  been  of  an  earthy  nature,  and  the  receptacles 
of  petrefcent  liquors,  which,  at  feverai  times,  turn’d  the  whole  mafs 
of  the  foil  into  ftone,  before  the  fprings,  or  other  waters,  containing 
the  petrific  liquors,  were  quite  confumed,  or  had  their  courfe  altoge- 
ther diverted.  And  many  things  might  be  produced  to  ftrengthen 
this  conjecture. 

3 . It  agrees  very  well  with  our  doCtrine  about  the  great  fpecific  rinaures 
gravity  of  thefe  ftones,  in  comparifon  of  white  marble,  or  tranfpa-  foluttons 
rent  pebbles,  that  it  - is  poflible  out  of  them,  to  extract  fome  of 
the  fubftance  fuppos’d  to  give  them  that  additional  ponderofity.  talline  or  rni- 
And,  accordingly,  we  have,  by  appropriated  menftrua,  obtained  from  neral  Parti~ 
fuch  bodies,  folutions  or  tinCtures  *,  which,  not  to  infift  on  their  co-  £^s' 
lour  or  taft,  wou’d,  upon  their  being  dropt  into  a tincture  of  galls,  or 
other  convenient  liquor,  produce  fuch  phenomena,  as  argued  them 
to  abound  with  metalline  or  mineral  particles  which,  for  the  raoft 
part,  I obferved  to  be  of  a vitriolic  nature.  Thus  I found,  that  the 
folution  of  a -blood -ftone,  which  tailed  very  rough  upon  the  tongue, 
wou’d  with  the  infufion  of  galls,  make  an  inky  mixture  > and  the 
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^ke  happened  with  load- (tone-,  emery,  marcafites,  open’d  by  Cor- 
rofive  menftrua.  But  the  folution  of  Lapis  Calaminaris , which  was 
of  a golden  colour,  did  not  operate  like  the  reft  on  the  infufion  of 
galls  ; yet  by  its  taft,  as  well  as  colour,  fufficiently  fhew’d  it  felf  to 
have  copioufly  impregnated  the  menftruum.  The  mention  of  Lapis 
Calaminaris , reminds  me  of  an  inftance  of  there  being  other  ways,  be- 
fides  that  of  diftolution,  in  proper  menftrua,  to  fhew  that  fome  medi- 
cinal ftones  participate  of  metalline  and  mineral  fubftances  ; for  it  is 
by  melting  this  ftone  with  copper,  and  keeping  them  together  for  a 
competent  time  in  fufion,  that  brafs  is  made  •,  wherein  the  red  colour 
of  the  copper  is  changed  into  a golden  one,  and  die  abfolute  weight 
eonfiderably  increafed.  Nor  is  this  the  only  mineral  ftone  from  which 
I have,  by  a way  quite  different  from  thofe  hitherto  mention’d,,  name- 
ly, with  running  mercury,  obtained  a metalline  fubftance.  And  tho* 
native  cinnabar  be  looked  upon  by  the  vulgar  as  a red  ftone,  yet  ’tis 
known,  in  the  quicksilver  mines,  to  be  a mercurial  ore  ; whence,  by 
vehement  fires,  they  diftil  running  mercury,  as  we  by  a moderate  one~ 
have  Sometimes  done. 

Even  the  There  are,  however,  fome  ftones,  that  have  ufeful  qualities  afcribed 
lighter pnes  to  them,  tho’  they  appear  to  be  not  at  all,  or  fo  little  heavier  in 
^itb  metalline  fPec^e->  than  1S  requifite  for  a mere  ftone,  as  to  render  it  very  unlikely, 
matter.  * that  metals,  or  ponderous  minerals,  fhould  contribute  to  their  pro- 
duction or  virtues. 

But  our  hypothefis  does  not  oblige  us  to  deny,  that  there  may  be 
fuch  ftones  •,  for  tho’  it  afcribes  the  virtues  of  molt  gems  and  ftones 
to  the  metalline  and  ponderous  mineral  fubftances  they  partake  of, 
yet  the  conceflion  agrees  very  well  with  our  doCtrine,  which  teaches, 
in  general,  that  the  virtues  of  ftones  may,  in  many  cafes,  depend 
upon  their  being  impregnated  with  other  minerals  ; which,  tho’  they 
moft  commonly  prove  fpecifically  heavier,  than  the  mere  petrefcenc 
matter,  yet  in  feveral  ftony  concretions,  the  adventitious  ingredients 
may  be  Specifically  lighter  than  the  genuine  matter  of  the  ftone  \ 
as  we  have  formerly  feen  in  feveral  bodies  which  pafs  for  ftones.  Thus 
not  to  repeat  what  has  been  faid  of  falts,  I have  obferved  that  fome 
other  hard  foffils  abound  with  a kind  of  bitumen,  which,  when,  by 
diftillation,  brought  to  an  oil,  is  much  lighter  than  a ftone  of  the 
fame  bulk  ; and  I have  had  fome  portions  of  fuch  oil  that  wou’d 
fwim  even  upon  common  water.  And  left  this  fhould*  be  afcribed  to 
the  fubtilization  the'  bitumen  received  from  the  fire,  I will  add,  that 
having  hydroftatically  weighed  a piece  of  good  Afphaltum , we  found 
it  to  be  to  water  of  the  fame  bulk,  but  as  1,  and  Somewhat  lefs 
than  if  to  1 i which  was  within  a tenth  of  the  proportion  of  a ftony 
bituminous  foftil  to  water,  commonly  call’d  in  England , Scotch  coal. 
Andbecaufe  fulphur,  as  well  as  bitumen,  is  very  apt,  even  by  a mode- 
rate heat  or  attrition,  to  diffule  its  fteams  ; let  it  be  noted,  that 
there  arc  various  hard  ftones  which  abound  in  fulphur  j and  yet 
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having  weighed  a roll  of  brimftone  in  air  and  water,  I found  it  to  be  Nat.  Hist. 
but  a trifle  above  double  the  weight  of  the  latter,  which  fliews  it  was 
much  lighter  in  fpecie  than  cryftal. 

Hence  we  may  argue,  that  ’ tis  not  impoflible  the  principal  vir- 
tue of  a light  medicinal  flone,  fhould  be  due  to  fome  mixture  of  a 
metalline,  or  the  like  ponderous  fubftance  •,  fince  if  fome  of  the  in- 
gredients that  are  plentifully  mixed  with  the  true  ftony  matter,  be 
of  the  lighter  fort,  tho’  there  be  alfo  fome  metalline,  or  other  heavy 
mineral  particles  mixed  with  the  fame  matter  ; yet  the  lefs  fpecific 
gravity  of  the  one,  in  comparifon  of  this  matter,  may  compenfate 
for  the  greater  of  the  other  •,  and  fo  together  compofe  a ftone  not 
more  ponderous  than  white  marble.  Thus  I have  found  a blackilh 
Eafi- Indian  flint,  and  likewife  a black  Englijh  one,  to  have  to  water 
not  full  the  proportion  of  2 -fz  to  1 ; and  that  a piece  of  black  marble, 
which  I examined  hydroftatically,  was  notwithftanding  the  darknefs 
of  its  colour,  to  water  of  the  fame  bulk,  fcarce  any  thing  more 
than  2 ys  to  1 ; which  is  the  proportion  I found  between  white  marble 
and  water  : tho’  it  may  perhaps  be  faid,  that  this  blacknefs  of  colour 
proceeded  not  fo  much  from  any  grofs,  bituminous  matter  incorpo- 
rated with  that  of  the  ftone,  as  from  fome  mineral  fmoke  that  had 
pervaded  it. 

And  it  feems  not  impoflible,  that  the  matter  which  medicinal  ftones  The  matter 
are  made  of,  may,  before  it  comes  to  be  harden’d,  derive  various  °f medlcinai 
colours,  and  be  endowed  with  virtues  from  fubterraneal  exhalations, 
and  other  fteams.  For  that  many  parts  of  the  lower  earth  emit  co-  recetveviriues 
pious  exhalations  into  the  upper,  and  even  into  the  air  it  felf,  I pre-  a»d  a colour 
fume  will  be  readily  granted  ; that  alfo  fuch  fubterraneal  fteams  will ^^exhaia' 
eafily  mingle  with  liquors,  and  imbue  them  with  their  own  qualities,  tions  ; 
may  be  inferr’d,  from  the  experiment  of  mixing  the  fcarce  coagulable 
fumes  of  kindled  and  extinguifhed  brimftone  with  wine  and  other 
liquors,  which  are  thereby  long  preferved  ; and  that  beneath  the  fur- 
face  of  the  earth,  there  are  fulphureous  and  other  fteams,  which  may 
be  plentifully  mixed  with  water,  and  in  all  likelihood  with  petrefcent 
liquors,  is  with  me  beyond  all  queftion. 

That  quick-filver  may,  in  part,  be  refolved  into  fumes  by  lefs  fires 
than  many  of  thofe  which  burn  under  ground,  will  be  readily  acknow- 
ledged by  chymifts  and  gilders,  and  is  obvious  from  the  fumigations 
employed  in 'the  cure  of  the  Lues  venr/ea  •,  and  that  mercury  may  in 
the  bowels  of  the  earth  be  fo  difguifed  and  well  mix’d  with  ftony 
matter,  as  to  fuffer  the  whole  concretion  to  pafs  for  ftone,  may  be  ob- 
lerved  in  fome  kind's  of  native  cinnabar. 

That  fal-armoriiac  will,  with  a moderate  fire,  be  made  to  afcend  in 
form  of  exhalations,  is  Vulgarly  known,  as  to  the  factitious  fait  of  that 
name  •,  and  I have  foilnd  it  to  hold' true  in  the  native.  That  com- 
mon fal-armoniac,  fulphur,  mercury,  and  tin,  will  fublimeinto  a gold- 
like fubftance,  participiating  of  tffoft,  if  not  all  the  ingredients,  has 
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Nat.  Hist,  appeared  to  me  from  a particular  experiment.  That  even  gold  it  ftdf 
may,  with  a fmall  addition,  be  made,  by  a moderate  fire,  to  afcend 
in  the  form  of  fumes  or  flame,  I have  feveral  times  tried.  And,  laftly, 
that  mineral  exhalations  may  be  met  with  in  the  bowels  of  the  earth, 
is  witnefled  by  many  credible  perfons  and  eye-witneffes  {killed  in  mi- 
nerals. And  this,  fome  things  that  I my  felf  have  feen,  incline  me  to 
believe.  Such  an  afcent  too,  of  mineral  fumes,  and  even  of  metalline 
ones,  may,  alfo,  be  much  confirm’d,  not  only  by  the  writings  of  chv- 
mifts,  but  by  the  learned  and  curious  Kentman , who,  in  the  ufeful  catar 
Jogue  of  the  Mifnian  foflils,  reckons  amongft  the  Pyritce , one  whole 
title  is  Pumicofus , and  tinged  of  a black  colour  by  a fiery  exhalation  ; 
and  another  of  a filver  colour,  tinged  grey  by  a poifonous  exhalation. 
And  the  fame  may  be  farther  confirm’d  by  a relation  of  the  learned 
Cabeus , as  to  what  he  found  in  the  territory  of  Modena. 

Since  then  there  are  mineral  exhalations  of  very  different  kinds,  dis- 
pers’d in  many  places  under  ground  ; and  fince  there  are  feveral  vola- 
tile minerals,  as  arfenic,  orpiment,  fandarac,  &c.  that  are  very  adtively 
hurtful,  there  may  others  be  endowed  with  medicinal  qualities  *,  and 
the  exhalations  of  fuch  minerals,  either  alone,  or  mix’d  with  petrefcent 
liquors  pervading  duly  difpofed  earths,  boles,  or  other  fluid,  foft,  open 
fubftances,  before  their  induration,  may  impregnate  them  with  medir 
cinal  and  other  qualities. 

And  even  Nay,  when  I recoiled!  the  odd  phenomena,  that  I have  partly  ob- 
•uben  more  ferv’d,  and  partly  received  from  credible  teflimony,  about  the  coali- 
joiid.  tions,  mixtures,  tindlures,  and  their  effedts,  in  metalline,  ftony,  and 

other  foflil  concretions,  I dare  not  peremptorily  deny,  that,  even  after 
l'ubterraneal  bodies  have  obtain’d  a confiderable  degree  of  induration., 
and,  perhaps,  enough  to  make  them  pafs  for  {tones,  there  may  be 
fubterraneal  fleams  able  to  penetrate,  tinge,  and  otherwife  impregnate 
them  ; which  feems  the  lefs  incredible  from  what  was  juft  now  related 
out  of  Kentman , and  efpecially  from  my  own  experiments,  made  to 
tinge  native  cryftal  with  different  colours,  by  the  fumes  of  volatile 
minerals.  And  that  a very  fmall  proportion  of  a metalline  fubftance, 
refolv’d  into  minute  particles,  may  impart  a tindture  to  a great  quan- 
tity of  other  matter,  duly  difpofed,  appears  from  thofe  fadtitious  gems, 
wherein,  with  three  or  four  grains  of  a metal,  fkilfully  calcined,  or 
fome  mineral  pigment,  we  can  give  the  colour  of  a natural  gem  to  a 
whole  ounce  or  more,  of  a vitrified  material.  In  more  fubtile  fluids  I 
have  made  the  inftance,  vaftly  more  confpicuous,  by  tinging,  with  one 
Some  ingre-  grain  or  lefs  of  a prepared  metal,  as  gold  or  copper,  as  much  phlegm, 
dients  of  opake  fucceflively  generated,  as  would,  if  it  could  have  been  all  preferv’d, 
gems,  and  me-  [iave  amounted  to  a bulky  quantity  of  deeply-colour’d  matter. 
maT before  * 4-  The  taft  thing  I fhall  produce  to  fliew,  that  the  virtues  of  opake 

they  received  gems  and  medicinal  ftones  may  be  more  eafily,  than  thofe  of  tranfpa- 
this  form , rent  ones,  accounted  for  on  our  hypothefis  is,  that  the  principal  ingre- 
idete mnerAi  ^entsi  whereof  many  fuch  opake  ftones  confift,  were  complete  mine- 
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ral  bodies  before  they  were  petrified  *,  fome  of  them  having  been  me-  Nat.  Hist. 
dicinal  boles,  or  the  like  earths  •,  fome  earths  abounding  with  metalline 
or  mineral  juices  •,  fome  ores  of  metals  or  minerals  ol  kin  to  metals  *, 
and  fome,  in  fine,  bodies  of  other  natures,  differing  from  thefe  and 
from  one  another.  For  all  fuch  feveral  kinds  of  foffils  may,  by  the 
lupervention  and  pervafion  of  petrific  fpirits,  be  turned  into  {tone  ; and 
confequently,  retain  many  of  the  virtues  they  were  endowed  with  by  the 
mineral  corpufcles  that  had  copioufiy  impregnated  them,  whilft  they 
remained  bodies  of  a more  open  or  penetrable  texture. 

I might  illuftrate  this  from  the  methods  whereby  I made  fuch  mix- 
tures of  ftony  and  metalline  ingredients,  as  notwithstanding  their  coa- 
lition, were  tranfparent  •,  tho’  that  be  more  difficult  than  to  compound 
fuch  concretions  when  they  are  defigned  to  be  opake.  But  here,  again, 

I mutt  obviate  an  objection,  that  may  be  made  to  the  prefent  argument. 

For  fince  it  feems,  by  our  doctrine,  that  gems  may  be  only  magifteries, 
and  confequently  but  fuch  compofitions  as,  tho’  made  in  the  bowels  of 
the  earth,  might  be  imitated  by  human  {kill  ; it  may  appear  very  im- 
probable to  many,  that  bodies,  fo  near  of  kin  to  artificial  ones,  fhould 
poffefs  fuch  peculiar  and  ftrange  virtues  as  are  afcribed  to  feveral  gems, 
and  thought  capable  of  flowing  only  from  certain  very  noble  fubftan- 
tial  forms. 

To  this  I might  reply,  that  I admit  not  any  fuch  imaginary  beings, 
as  the  peripatetic  forms,  which,  I believe,  will  never  be  demonflrated 
to  exift.  But  to  avoid  unneceffary  difputes,  I rather  anfwer,  in  Ihort* 
that  fuch  compofitions  as  are  called  artificial,  may,  neverthelefs,  be 
endowed  with  great  virtues,  and  fuch  as  are  called  fpecific  ; witnefs 
the  virtues  of  many  chymical  preparations,  even  of  thofe  that  are  ufed 
by  phyficians  of  all  forts  ; nay,  even  Galen  himfelf  will  furnilh  us  with 
inftances  to  our  prefent  purpofe.  For  to  the  afhes  of  crawfifh,  which, 
notwithftanding  the  deftruCtion  that  has  been  made  of  their  priftine 
body  by  fire,  he  gives  a greater  commendation  againft  the  bire  of  a mad 
dog,  than  to  the  fifh  it  felfi  unburn’d,  or  to  any  medicines  of  nature’s 
providing  : and  a virtue  of  that  kind  and  degree  will  furely  be  allow- 
ed fpecific.  And  the  ‘Theriaca , tho’  a factitious  body,,  and  confiding 
of  a multitude  of  ingredients  huddled  together,  was  yet,  in  the  days 
of  Galen , efteemed  a mod  famous  antidote ; and  has  fince  been  cele- 
brated, not  only  for  its  alexipharmic  virtues,  which  alone  are  fulficient 
to  entitle  it  to  a fpecific  •,  but  for  many  others,  either  upon  account,  of 
its  manifeft  or  occult  qualities.. 

But  farther,  according  to  our  way  of  explaining  the  production  of  Whence ftona- 
medicinal  ftones,  a probable  folution  may  be  given  of  this  difficult  of  the  fame 
phenomenon,  that,,  fometimes,  {tones  allow’d,  without  fcrupLe  to  be  0 f^dhame  dlf- 
the  fame  kind,  are  of  fuch  different  qualifications,  that  fome  of  them  nations?™ 
prove  very  confiderable  remedies  in  cafes  where  others  are  almoft  in- 
effectual. And  I have,  fometimes,  obferved,  that  a medicinal  {tone 
may  have  virtues,  fuppofed  to  be  the  properties  of  {tones  of  another.' 
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kind.  For,  according  to  our  hypothefis,  when  the  ftony  matter  is  im- 
pregnated as  it  ought  to  be,  with  thofe  minerals  that  in  the  ordinary 
courfe  of  nature  belong  to  its  fpecies,  its  virtue  will  be  fuch  as  it 
fhould  be  for  kind  ; but  for  degree  may  be  very  various,  according  to 
the  quantity,  purity,  fubtilty,  of  the  mineral  that  impregnates 
it.  But  if  the  ftony  matter  chance  to  be  imbued  with  fome  other 
fubftance  of  a contrary  nature,  tho’  perhaps  the  proportion  of  it  may 
be  fo  fmall,  and  the  colour  of  it  fuch  as  not  to  render  an  alteration 
in  the  ftone,  obvious  to  fenfe,  and  confiderable  enough  to  make  it 
judg’d  of  another  fpecies  ; yet  it  may  fo  vitiate  the  matter,  wherein  its 
quality  refides,  or  check  and  infringe  its  operation,  as  not  to  leave  the 
ftone  any  great  degree  of  virtue.  On  the  other  fide,  if  it  happen 
that  the  mineral  corpufcles,  which  ufually  impart  a certain  virtue  to 
the  ftony  matter  of  one  gem,  fhould,  by  fome  lucky  hit,  be  fo  united 
with  that  of  another  fort,  (of  which  I formerly  gave  an  inftance  in 
green  diamonds,)  tho’  the  quantity  of  this  unufual  ingredient  may  be 
but  very  fmall  •,  yet  if  its  efficacy  be  great,  it  may  ennoble  the  ftone  with 
a remarkable  degree  of  fome  fuch  virtue,  as  is  fuppofed  not  to  belong 
to  that  fpecies,  but  to  another.  Thus  I have  been  told  of  furprizing 
virtues  in  a ftone  for  the  ftanching  of  hemorrhages  •,  tho’  by  its  colour 
and  texture  I fhould  never  have  taken  it  for  a blood- ftone. 

The  fubtilty  and  penetrating  virtues  of  fome  liquors,  if  duly  confi- 
der’d,  may  fhew  it  to  be  poffible,  that  fuch  bodies  fhould  be  petrified 
by  them,  -as  in  part  confift  of  animal  and  vegetable  fubftances.  Thus 
We  fee  petrified  fhells,  bones,  and  pieces  of  wood  ; and  that  foft  ftone, 
which  is  plentifully  found  near  Naples,  and  commonly  called  Lapis  Lyn- 
curius,  being  rubb’d  a little,  moiften’d  with  water,  and  then  expofed 
to  the  fun,  in  a due  feafon  of  the  year,  will,  in  a very  fhort  time,  as 
eye-witnefies  have  aflured  me,  produce  mufhrooms  fit  to  be  eaten  ; as 
if  even  the  feminal  principles  and  rudiments  of  vegetables  may  be  fo 
preferv’d  in  a petrified  .earth,  as  to  dilclofe  themfelves  when  they  find 
an  opportunity.  And  an  eminent  perfon,  mafter  of  fome  of  thefe 
ftones,  informs  me,  that  they  now  and  then  find  them  of  a vaft  big- 
nefs  •,  as  if  whole  mafles  of  earth,  pregnant  with  the  prolific  principles 
of  mufhrooms,  were,  by  fome  lupervening  petrefcent  liquor,  turned 
into  ftone. 

And  not  only  boles,  feal’d  earths,  and  fuch  like  foffils,  as  are  com- 
monly known  for  medicinal,  may  be  harden'd  into  ftone  by  petrifying 
agents  ; but  other  earths,  fubjedl  to  petrifaiftion,  may  contain  medicinal 
and  fubtile  particles,  of  fuch  a kind  as  leems  fcarce  credible.  I have 
feen  a clay-pit,  wherein,  at  a confiderable  depth  from  the  furface  Of  the 
earth,  there  lay  a bed  of  clay,  which,  by  diftillation,  yielded  a fait  fo 
volatile  and  ftrong,  and  fo  different  from  other  fubterraneal  falts,  that 
I could  not  obferve  the  manifeft  qualities  of  it  without  wonder  ; and 
the  owners  of  the  pit,  who  were  rich  and  curious  perfons,  did  them- 
felves 
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felves  ufe  it  for  phyfic,  and  cried  it  up  for  an  excellent  cordial,  a great 
opening  and  diaphoretic  medicine. 

Laflly,  that  fublimable  falts,  fulphurs,  and  bitumens,  may  be  met 
with  in  the  bowels  of  the  earth,  is  certain  ; and  that  fuch  fubftances 
may  be  found  in  bodies  w'hich  pafs  for  {tones,  I have  been  induced  to 
think,  by  the  chymical  examination  I purpofely  made  of  fome  fuch 
concretions  ; particularly  of  that  folid  and  heavy  one,  commonly  call- 
ed Scotch  coal ; from  whence  I obtain’d,  by  diftillation,  a large  pro- 
portion of  oil,  or  liquid  bitumen,  and  no  fmall  number  of  faline  par- 
ticles, that  feemed  to  be  of  an  uncommon  nature. 

But  enough  of  a fubjeCt,  wherein,  contrary  to  my  cuftom,  I have 
indulged  conjectures  ; which,  however,  are  the  more  excufable,  in 
treating  of  tjae  operations  of  nature  in  her^  dark  and  fubterraneal  recef- 
fes  •,  for  here  to  have  offered  accounts  that  carry  probability  along  with 
them,  feems  fufficient. 
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UPON 

DIAMOND  S; 

And  particularly  upon  one  which  wou’d 
lhine,  remarkably,  in  the  dark. 


Fromifcuous  T^VIamonds  being  generally  efteemed  the  moft  noble  and  precious 
obfervatiom  I u of  inanimate  bodies,  I cou’d  not  but  gratifie  my  curiofity 
upondiamonds.  Jj , J about  them,  by  propofing  queftions,  whilft  a director  of  the 
Englijh  Eajl-India  company,  to  fome  Eafi-lndia  merchants  and  jewellers, 
who  had  dealt  much  with  thefe  gems. 

And  diamonds  deferve  the  rather  to  be  enquired  into,  becaufe  the 
commerce  they  help  to  maintain  between  the  weftern  and  eaftern 
parts  of  the  world,  is  very  confiderable.  For  as  fmall  as  their  bulk 
is,  their  properties  and  mens  opinion,  fo  greatly  recommend  them, 
that,  I remember,  one  of  the  moft  famous  and  intelligent  merchants  of 
this  nation,  allured  me,  that,  according  to  his  well-grounded  eftimate, 
theje  came  of  them  from  the  Eafi-Indies  into  Europe , one  year  with 
another,  to  the  value  of  350,000  /.  Sterl.  whereof  about  100,000/. 
came  into  England ; which  at  prefent,  by  the  prudent  indulgence  of 
the  government,  and  of  the  Eafi-lndia  company,  is  become  the  mart 
of  diamonds. 

To  prove  the  great  hardnefs  of  diamonds,  even  in  comparifon  of 
other  bodies,  that  are  thought  wonderfully  hard,  a famous  artift  for 
cutting  of  thefe  ftones  affirm’d  to  me,  that  he  could  neither  cut  or 
polifh  diamonds  with  any  thing  but  diamonds  *,  and  that  if  he  ffiou’d 
employ  fo  rough  a way,  and  fuch  forcible  engines  to  cut  rubies,  or 
any  other  ftones,  as  he  does  to  cut  thofe,  it  wou’d  prefently  break 
them  in  pieces  j which,  by  the  infpeftion  of  his  engine,  appear’d  very 
probable. 
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A very  fkilful  cutter  and  polifher  of  diamonds,  told  me,  that  hav- 
ing dealt  in  them  near  twenty  years  at  Amjlerdam , and  feveral  years  in 
England , he  perceived  there  are  of  late  brought  over  worfe  forts  of 
diamonds  ; fo  that  he  judges  thofe  of  the  old  rock  (as  he  calls  them) 
either  to  be  quite  fpent  in  the  Indies , or,  at  leaft,  to  be  feldom  or 
never  tranfported.  And  he  Ends  feveral  late  diamonds,  fo  foft  and 
brittle,  in  comparifon  of  thofe  of  the  old  rock,  that  he  is  often  afraid, 
or  unwilling  to  meddle  with  them,  left  he  ftiould  fpoil  them  in  the 
cutting  or  polifhing. 

Notwithftanding  the  wonderful  hardnefs  of  diamonds,  there  is  no 
truth  in  the  tradition,  that  reprefents  them  unable  to  be  broken  by 
any  external  force,  unlefs  firft  foften’d  by  being  fteep’d  in  the  blood 
of  a goat.  This  odd  affertion,  I find  to  be  contradidled  by  the  fre- 
quent pradtice  of  diamond- cutters  : and  particularly,  having  enquired 
of  one  of  them,  to  whom  abundance  of  thofe  gems  are  brought,  to 
be  fitted  for  the  jeweller  and  goldfmith,  he  afiured  me,  that  he 
makes  much  of  his  powder  to  polifh  diamonds  with,  only  by  beat- 
ing board-diamonds  (as  they  call  them)  in  a fteel  or  iron  mortar  •,  and 
that  he  has  by  this  way  made,  with  eafe,  fome  hundred  carrats  of 
diamond-duft. 

’Tis  a received  opinion  among  many  who  deal  in  gems,  that  as  dia- 
monds are  the  hardeft  of  bodies,  fo  the  fame  compadtnefs,  and  their 
great  folidity,  gives  them  alfo  proportionable  gravity,  and  makes  them 
extremely  weighty  with  regard  to  their  bulk. 

But  a rough  diamond  fomewhat  dark  within,  that  in  a pair  of 
fcales  which  turn’d  with  the  %2d  part  of  a grain,  weighed  8 grains, 
and  1%- ; being  carefully  weigh’d  in  water,  according  to  the  rules  of 
hydroftatics  ; it  proved  to  an  equal  bulk  of  that  liquor,  as  2 to  1. 
So  that,  as  far  as  can  be  judg’d  by  this  trial,  even  a diamond  weighs 
not  thrice  as  much  as  water. 

Alking  a famous  and  experienced  cutter  of  diamonds,  whether  he 
did  not  find  fome  rough  diamonds  heavier  than  others  of  the  fame 
bignefs  ? he  told  me,  he  did,  efpecially  if  fome  of  them  were  cloudy 
or  foul  ; and  ftiewing  me  a diamond  that  feemed  to  be  about  the  big- 
nefs of  two  ordinary  peafe,  or  lefs,  he  affirm’d,  that  he  fometimes 
found  in  diamonds  of  that  fize,  compared  together,  about  a carrat  (or 
four  grains)  difference  in  point  of  weight. 

The  fliape  or  figure  of  diamonds  is  not  eafie  to  be  iecurely  deter- 
min’d. For  thofe  that  are  feen  in  rings  and  other  jewels,  having  been, 
by  way  of  preparation  cut  and  poliffi’d,  change  their  natural  figures 
for  that  which  the  artificer  thinks  fit  to  give  them.  And  rough  dia- 
monds themfelves  (which  are  not  eafily  met  with)  often  come  to  our 
hands  broken,  tho*  undefignedly,  by  the  diggers  •,  and  are,  therefore 
unfit  to  acquaint  us  with  their  genuine  fhape  *,  which  we  may  be 
unable  to  difcover,  becaufe  of  the  accidents  whereto  the  matter  they 
confifted  of  was  fubjedt  in  the  mine.  For  having  had  a parcel  of 
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Nat.  Hist,  between  100  and  150,  put  into  my  hands  at  one  time,  in  the  Eajl- 
' India  houfe,  I found  very  few  of  them  completely  fhap’d  but  gene- 
rally broken,  and  of  very  irregular  figures,  like  thofe  of  fo  much 
gravel  taken  up  at  adventures  upon  the  fea-fhore.  But  fome  few 
appeared  pretty  regularly  figur’d,  which,  probiably,  were  not  much 
hinder’d  from  lhooting  freely  in  the  wombs  or  cavities,  wherein  they 
coagulated  or  concreted.  And  thefe  feem’d  to  con  fid,  in  my  opinion, 
of  feveral  triangular  furfaces,  that  were  terminated  in,,  or  compos’d 
leveral  folid  angles.  And  one  rough  diamond  I had  of  my  own,, 
wherein  this  fhape  was  more  confpicuous,  than  I remember  to  have 
feen  in  any  other.  Befides,  having  enquired  of  a very  experienced 
artificer,  who  fitted  up  thefe  gems  for  the  goldfmith,  whether  he 
found  rough  diamonds  to  be  of  any  conftant  figure  ? he  anfwered 
me,  that  he  always  cbferved  thofe  which  had  any  regular  figure,  to 
be  fix-corner’d. 

Diamonds  have  a grain,  or  a determinate  tendency  of  their  fibres, 
or  rather  of  the  thin  plates  they  are  made  up  of,  as  well  as  wood  ; 
and  may,  with  eafe,  be  fplit  along  the  grain,  tho*  not  againft  it. 

I have  feen  a very  large  diamond,  that  was  cut,  with  the  grain,  into 
three  pieces,  whereof  the  middlempft,  tho’  large,  and  about  the  thick- 
nefs  of  a-  fiiilling,  was  evenly  thick,  and  exactly  flat  on  both  Tides  ; 
and  I pofiefs  a diamond- ring,  whofe  (lone  I caus’d  to  be  fet  rough,  as 
nature  produced  it,  becaufe  in  that  hate  the  gtain  is  manifefl:  to  the 
naked  eye  ; ( and  much  more  when  viewed  thro’  a glafs,  that  mode- 
rately magnifies  the  feveral  plates  it  confifts  of)  having  their  edges  di- 
ftinguifhable  like  thofe  of  a book  a little  open’d.  An  experienced 
cutter  of  thefe  gems  afiured  me,  that  one  large  blow  may  fplit  even 
great  diamonds,  if  it  be  given,  as  they  fpeak,  with  the  grain,  but  a- 
gainft  the  grain,  he  affirm’d  to  me,  he  is  not  able  fo  much  as  to  cut  or 
polifh  them. 

The  common  colour  of  diamonds  being  generally  known  by  fight, 
’tis  not  necefiary,  nor  wou’d  it  be  eafie  to  defcribe  it  by  vrords  ; but 
the  moft  ufual  colour  of  thefe  gems  is  not  the  only  one.  A great 
traveller  into  the  eaftern  parts  of  the  world,  afiured  me,  that  he  had 
feen  fome  of  them  that  were  of  a pale  bluifh  colour.  That  famous 
French  jeweller,  Monfieur  'Tavernier,  gives  an  account  of  a fair  diamond 
that  he  had,  of  a very  red  colour  ; a great  lady  told  me,  fhe  was 
miftrefs  of  a fair  one,  which,  tho’  not  of  a ruby,  was  of  a red  co- 
lour : and  a relation  of  mine  ufed  to  wear  a diamond-ring  *,  which, 
tho’  the  ftone  was  not  great,  he  valued  at  a hundred  pounds,  becaufe 
its  colour  was  of  fo  fine  a golden  yellow,  that  I fliould  have  taken  it 
for  an  excellent  topaz.  And  attentively  furveying  a parcel  of  rough 
diamonds,  newly  brought  from  the  Eaft- Indies , I perceived  among 
them,  befides  feveral  lighter  variations  of  colour,  one  ftone,  which 
was  all  green  ; and  this  to  fuch  a degree,  that  I doubted  not,  if 
poliftied  and  fet,  it  might  pafs  for  an  excellent  emerald.  I fliould 
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have  fufpedted  this  gem  to  have  been  really  of  that  kind,  but  that  Nat.  Hist. 
I found  it  among  diamonds  belonging  to  merchants,  too  fkilfu.1  in 
thofe  gems  to  be  impos’d  upon  ; and,  which  was  more,  the  (tone  be- 
ing yet  rough  and  uncut,  I found  it  plainly  to  have  the  proper  fhape 
of  a diamond. 

At  the  late  return  of  the  fhips  from  India  ^ being  prefent  when  the 
diamonds  were  delivered  to  their  owners,  I took  particular  notice  of 
one  belonging  to  a Dutch  merchant,  whofe  father  was  a cutter  of  dia- 
monds, and  bred  him  to  the  fame  trade.  This  diamond  came  from 
the  kingdom  of  Golconda , it  had  fix  triangular  fides,  which  yet  were 
neither  regularly  figured,  nor  truly  flat  •,  fome  of  them  being  a little 
convex,  and  one  of  them  having  a manifeft,  and  oddly-figured  cavity 
in  it.  The  (tone  was  fair  and  flawlefs,  and  fo  thick,  that  the  merchant 
told  me,  it  would  be  too  deep  for  one  ring,  and  that,  therefore,  he 
meant  to  fplit  it  in  two  ; it  weighed  ten  carrats.  I could  eafily  per- 
ceive the  grain  of  this  diamond,  which  the  merchant  alfo  acknow- 
ledged ; who  raid,  he  had  never  feen  in  diamonds  any  heterogeneous 
mixture  inclofed.  He  further  inform’d  me,  that  he  received  a large 
diamond  from  Borneo , that  was  much  darker  than  one  I fliewed  him  ; 
fo  that  he  compared  it  to  foot  ; but  when  cut  and  polifh’d,  he  and 
others  were  much  furprized,  to  find  it  a fair  and  clear  ftone,  of  very 
great  value. 

That  the  real  virtues  of  gems,  may  be  probably  deriv’d  from  the 
metalline,  or  mineral  tindfures,  or  other  corpufcles  that  were  im- 
body’d  with  the  matter  of  the  gem,  whilfi:  it  was  yet  fluid,  or  foft, 
and  afterwards  coagulated  therewith,  appears  probable  ; becaufe  hav- 
ing long  fufpedted,  that  the  matter  whereof  diamonds  principally  con- 
fift,  was,  whilfi:  yet  in  folutis  principiis , impregnated  with  metalline, 
and  more  particularly  with  ferruginous  particles  •,  and  finding  again, 
fome  number  of  frnall  diamonds,  that  I had  bought  for  experiments, 

I confidered  that  their  being  yet  rough,  and  fo  in  their  natural  ftate, 
might  make  them  more  fit  for  my  purpofe.  They  were  alfo  not 
fo  clear  as  thofe  that  we  value  in  rings,  which,  probably,  argued 
their  having  more  of  a chalybeate  tindture  in  them,  than  I fhould 
expedt  in  the  more  tranfparent.  I,  therefore,  took  a moderately  vigo- 
rous load-ftone,  and  apply’d  it  fuccefiively  to  five  or  fix  of  thefe 
frnall  (tones,  without  perceiving  it  had  any  operation  on  them  : 
but  when  I came  to  apply  it  to  one,  which  looked  fomewhat  i 

duller  than  the  reft,  I found  that  it  had  in  it  particles  enow  of  a 
ferruginous  nature,  to  make  it  magnetic  •,  and  obferv’d  that  it  would 
not  only  fuffer  it  felf  to  be  taken  up  by  the  ftrongeft  pole  of  the 
load-ftone,  but  when  that  pole  was  offer’d  within  a convenient 
diftance,  it  would  readily  leap  through  the  air  to  fatten  it  felf 
to  it. 
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’Tis,  on  one  fide,  taken  for  granted,  that  all  glittering  gems  fhine 
in  the  dark  ; and  on  the  other,  abfolutely  deny’d,  that  any  ftone  has 
that  faculty.  For  my  felf,  I confefs,  I look  upon  Mr.  Clayton' s dia- 
mond as  a great  rarity,  becaufe  of  its  fhining  by  night. 

Boetius  de  Boot,  indeed,  who  is  judg’d  the  beft  author  upon  the  fub- 
je-61  of  gems,  allows  no  fuch  virtue  in  diamonds,  and  peremptorily 
fays,  “ no  man  ever  durft  aver  he  had  actually  feen  a ftone  that,  of 
“ it  felf,  afforded  light.  Johannes  de  Laet , alfo,  thinks  no  inftance  of 
“ it  can  be  produced.  ” And  Olaus  Wormius  feems  to  imagine  it  falfely 
reported  even  of  the  carbuncle.  And,  indeed,  upon  examining  a moft 
excellent  ruby,  I could  not,  by  fridion,  bring  it  to  afford  the  leaft 
glimmering  of  light. 

But  tho’  I am  loth  to  admit  ftrange  things  for  truth,  yet  I am  not 
very  forward  to  rejed  them  as  impoftibilities  •,  and  therefore,  would  not 
difcourage  any  from  making  farther  inquiry,  whether  there  be  fuch  a 
thing  as  a true  carbuncle,  or  ftone,  that,  without  rubbing,  will  fhine 
in  the  dark  ? For  if  fuch  a thing  can  be  found,  it  may  afford  no  final! 
afliftance  in  difcovering  the  nature  of  light.  Vartomannus,  indeed,  was 
not  an  eye-witnefs  of  what  he  relates,  that  the  king  of  Pegu  had  a true 
carbuncle,  of  that  bignefs  and  fplendor,  as  to  fhine  very  glorioufly  in 
the  dark  ; and  tho’  Garcias  ab  Horto , the  Indian  vice-roy’s  phyfician, 
fpeaks  of  another  carbuncle  only  upon  the  report  of  one  he  difcours’d 
with,  who  affirmed  himfelf  to  have  feen  it  ; yet  as  we  are  not  fure 
that  thefe  pretended  eye-witneffes  fpeak  true,  they  may  have  done 
fo,  for  ought  we  know  to  the  contrary.  And  I could  produce  a much 
more  confiderable  teftimony  to  the  fame  purpofe,  if  I had  the  permif- 
fion  of  the  perfon.  But  I may  fay,  that  Marcus  Paulus  Venetus , whofe 
fuppofed  fables  many  of  our  later  travellers  and  navigators  have  fince 
found  to  be  truths,  fpeaking  of  the  king  of  Zeilan,  tells  us,  he  is  faid 
to  have  the  beft  ruby  in  the  world,  a palm  long,  and  big  as  a man’s 
arm,  without  fpot,  and  firming  like  a fire.  He  adds,  that  the  great 
Cham  offer’d  the  value  of  a city  for  it  ; but  the  king  anfwer’d  he  would 
not  exchange  it  for  the  treafure  of  the  world  ; becaufe  it  had  defcended 
to  him  from  his  anceftors.  And  two  Ruffian  Coffiacks  relate,  in  the  account 
of  their  journey  to  Catray,  dedicated  to  their  emperor,  that  they  were 
told,  the  king  of  thofe  parts  had  a ftone  which  gives  light  like  the  fun, 
both  day  and  night,  and  call'd,  in  their  language,  Sarra  •,  which  thofe 
Coffiacks  interpret  a ruby.  But  thefe  relations  are  too  uncertain  to  build 
any  thing  upon.  However,  there  arriv’d  here  about  two  years  fince, 
out  of  America,  the  governour  of  one  of  the  principal  colonies  there,  an 
ancient  virtuofo,  and  a member  of  the  Royal  Society,  who,  finding  the 
chief  affairs  of  his  country  committed  to  me  and  another,  made  me 
feveral  vifits,  and  in  one  of  them  told  me,  the  Indians  had  a tradition, 
that  in  a certain,  almoft  inacceffible  hill,  far  up  in  the  country,  there 
was  a ftone,  which,  in  the  night  time,  fhone  very  vividly  to  a great 
diflance  , and  he  allured  me,  that  tho’  he  thought  it  not  fit  to  venture 

him- 
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himfelf  To  far  among  thofe  favages,  yet  he  purpofdy  fent  a bold  Eng-  Nat.  Hist- 
lijhman  thither,  with  fome  natives  for  his  guides  *,  and  that  this  meffen- 
ger  brought  him  back  word,  that  at  a diftance  from  the  hill  he  had 
plainly  perceived  fuch  a fhining  fubftance  as  the  tradition  implies  ; 
and  flighting  the  fuperflitious  fears  of  the  inhabitants,  with  great  dif- 
ficulty, made  a fhift  to  clamber  up  to  that  part  of  the  hill  where,  by 
a very  careful  obfervation,  he  fuppos’d  himfelf  to  have  feen  the 
light  ; but  whether  he  had  miftaken  the  place,  or  for  fome  other  rea.- 
fon,  he  cou’d  not  find  it  there  •,  tho’  when  he  was  return’d  to  his  for- 
mer Ration,  he  again  perceived  the  light  in  the  fame  place  where  it 
fhone  before.  I referve  to  my  felf  a full  liberty  of  believing  no  more 
of  this  relation  than  1 fee  caufe  •,  yet  I the  lefs  fcruple  to  commu- 
nicate it,  becaufe  it  agrees,  in  great  meafure,  with  the  following  ac- 
counts. For  tho’  the  learned  authors,  I formerly  mentioned,  think  no 
writer  has  affirmed  himfelf  to  have  feen  a real  carbuncle  ; yet  confi- 
deringthe  light  of  Mr.  Clayton's,  diamond,  it  recall’d  to  my  mind,  that 
fome  years  before  I had  met  with  an  old  Italian  book,  highly  ex  toll’d 
by  very  competent  judges,  the  author  whereof  is  Benvenuto  Cellini , who  has 
a pafiage  in  it  to  this  purpofe.  “In  Clement  the  7th’s  time,  fays  he,  I hap- 
pen’d  to  fee  a carbuncle  at  a certain  Ragufian  merchant’s,  named  Beigoio 
“ di  Bona.  This  was  a white  carbuncle  of  that  vivid  kind  of  palenefs  we 
“ fee  in  a chalcedonian  *,  but  it  had  a furprizingly  plea  flint  Iuftre,  and 
“ fhone  in  the  dark,  tho’  not  fo  much  as  colour’d  carbuncles*,  however, 

“ in  an  exceeding  dark  place,  I law  it  fhinein  the  mannerof  fire  almoft 
“ extinguifhed.  But  as  for  colour’d  carbuncles,  it  has  not  been  myfor- 
“ tune  to  feeany.  But  a Roman  gentleman  of  great  experience  in  jewels 
“ told  me,  that  one  Jacopo  Cola  being,  by  night,  in  a vineyard  of  his, 

“ and  fpying  fomething  in  the  midft  of  it  that  fhone  like  a little 
“ glowing  coal,  at  the  foot  of  a vine,  he  went  near  the  place  where  he 
c‘  thought  he  had  feen  the  fire  ; but  not  finding  it,  he  faid,  that  being 
“ returned  to  the  fame  place  whence  he  had  firft  feen  it,  and  percei- 
“ ving  there  the  fame  fplendor  as  before,  he  mark’d  it  fo  carefully, 

■“  that  at  length  he  came  to  it,  and  took  up  a very  little  ftone,  which 
“ he  carried  away  with  tranfport.  And  the  next  day  relating  to  fome 
“ friends  after  what  manner  he  had  found  it,  a Venetian  ambaffador, 

“ very  fkilful  in  gems,  happening  to  be  prefent,  knew  it  to  be  a car- 
“ buncle,  and  therefore  fubtilly,  before  he  and  the  faid  Jacopo  parted, 

“ purchas’d  it  for  ten  crowns,  and  immediately  left  Rome , to  avoid  re- 
“ ftoring  it.  He  farther  affirms,  that  this  Venetian  gentleman  afterwards 
“ fold  it  to  the  grand  Seignior  for  a hundred  thoufand  crowns.  ” 

Here  Cellini  affirms  himfelf  to  have  feen  a real  carbuncle  with  his 
own  eyes  *,  and  he  appears  to  be  very  cautious  in  what  he  delivers,  and 
is  inclin’d  rather  to  lefifen,  than  increafe  the  wonder  of  it.  This  te- 
flimony  is  the  more  confiderable,  becaufe  tho’  Cellini  tvas  born  a fubject 
neither  to  the  pope  nor  to  the  king  of  France , yet  both  thofe  princes 
.employed  him  much  about  their  nob  left  jewels.  What  is  now  report- 
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Whether  the 
turquoife  Jlone 
mu y lofe  its 
lujlre  upon  the 
Ji  knefs  or 
death  cf  the 
per  foil  ojoho 
cwcurs  it. 


ed  concerning  a (Fining  fubftance  to  be  feen  in  one  of  the  iflands  about 
Scotland,  I leave  to  Sir  Robert  Morray , to  whom  the  information  was 
originally  given.  M.  Bored , an  ingenious  Dutch  gentleman,  whofe  fa- 
ther was  long  ambaflador  for  the  Netherlands  in  England , told  me,  he 
was  acquainted  with  the  admiral  of  the  Dutch  in  the  Eojl- Indies , who 
allured  him,  that  at  his  return  from  thence,  he  brought  with  him  in- 
to Holland  a done,  which,  tho*  it  look’d  but  like  a pale,  dull  diamond, 
fuch  as  Mr.  Clayton's  was,  yet  proved  a real  carbuncle,  and  did,  without 
rubbing,  fhine  fo  much,  that  when  the  admiral  had  occafion  to  open  a 
died,  which  he  kept  under  deck,  in  a dark  place,  it  would  immediately, 
by  its  native  light,  illuminate  a great  part  thereof.  I impatiently  exped 
a more  particular  account  of  this  (lone  from  the  admiral  himfelf,  who 
is  dill  alive  in  Holland  not  only  becaufe  fo  unlikely  a thing  needs  a 
clear  evidence,  but  becaufe  I have  had  fome  fufpicion  that,  fuppo- 
fing  the  truth  of  the  thing,  what  may  be  a fhining  done  in  a very  hot 
country,  as  the  Eaft- Indies , may,  perhaps,  ceafe  to  be  fo  in  one  as 
cold  as  Holland.  For  in  Mr.  Clayton's  diamond,  I obferved,  that  a ve- 
ry moderate  degree  of  warmth,  without  friction,  would  make  it  fhine 
a little.  And,  I confefs,  this  is  not  the  only  odd  fufpicion  my  expe- 
riments upon  that  diamond  have  fuggeded  to  me.  Nay,  I begin  to 
doubt  whether  it  may  not,  in  fome  cafes,  be  true,  that  the  right  tur- 
quoife will  change  colour  as  the  wearer  is  Tick  or  well  ; and  mani- 
fedly  lofe  its  fplendor  at  his  death.  For  when  I found,  that  even 
the  warmth  of  a fridion,  that  laded  not  above  a quarter  of  a minute, 
and  even  that  of  my  body,  whofe  conditution  is  none  of  the  hotted, 
would  make  a manifed  change  in  a diamond  ; it  feem’d  not  impoffi- 
ble,  that  certain  warm  and  faline  exhalations,  iduing  from  the  body 
of  a living  man,  may,  fome  way  or  other,  by  their  prefence  or  abfer.ce, 
diverfify  the  colour  and  the  fplendor  of  fo  foft  a done  as  the  tur- 
quoife *.  ’Tis  fo  very  remarkable  what  the  judicious  lapidary.  Bo- 
eiius  de  Boot  affirms  of  this  done,  that  the  narrative  of  it  ought  not  to 
be  omitted.  “ I condantly  wear  a turquoife  in  a ring,  fays  he,  the 
“ drange  property  whereof  I can  never  diffidently  admire.  Thirty 
ts  years  ago’twas  worn  by  a Spaniard , and,  after  his  death,  expofed  to 
“ fale  among  the  red  of  his  goods  •,  upon  the  report  whereof,  there 
“ was  a great  concourfe  of  fuch  perfons  as  had  formerly  admired  its 
beauty,  and  among  the  red  my  father  : but  they  were  all  furpriz’d 
“ to  find  it  quite  fully’d  and  faded  *,  whence  they  conjedur’d  it  had 
been  chang’d  for  another  : my  father,  however,  bought  it  for  a 
very  fmall  matter,  but  thought  fo  meanly  of  it,  that  fince,  cry’d 
he,  ’tis  a common  faying,  that  a turquoife  mud  be  made  a prefent 
of  before  it  will  difplay  its  virtue,  do  you,  my  fon,  wear  it  ; but 


« 


* Turquoife  {tones  are  nothing  but  animal 
bones  petrified,  and  a blue  colour  given  them 
by  fire.  There  arc  mines  of  them  in  France  : 


and  a large  account  is  given  of  this  mat- 
ter in  the  French  memoirs.  A.  1715.  p- 
230.  . 

“ think- 
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“ thinking  it  too  mean  to  wear  without  fome  ornament,  I caus’d  it  to  Nat.  Hist. 
“ be  engraved,  and  made  into  a feal-ring  ; and  before  I had  wore  it 
“ a month,  its  luftre  return’d  tho’  it  {hone  lefs  bright  on  account  of 
“ the  graving.  This  rais’d  wonder  in  us  all,  and  the  more,  becaufe  it 
44  improves  in  beauty  every  day  •,  for  which  reafon  I never  lay  it  afide, 

44  and  Hill  continue  to  wear  it.” 

This  relation  feems  confirmed  by  the  teftimony  of  Olaus  Wormius. 

And  I my  felf  have  feen  a turquoife,  worn  in  a ring,  wherein  there 
were  fome  fmall  fpots,  which  the  perfon  who  owned  it  a fib  red  me, 
he  had  obferv’d  to  grow  fometimes  greater,  fometimes  lefs  ; and  to  be 
fometimes  in  one  part  of  the  {tone,  fometimes  in  another.  I defired 
him  to  take  pictures  from  time  to  time  of  the  (tone,  and  of  the  fili- 
ation of  the  cloudy  parts,  that  their  motion  might  thence  be  more 
indifputable,  and  the  better  obferv’d  •,  he  afterwards  afiured  me,  he 
had  thus  drawn  fchemes,  whereby  the  feveral  removes  and  motions 
•of  the  clouds  are  very  manifeft  ; tho’  the  caufe  feemed  to  him  very 
obfcure.  Thefe  pi<5tures  he  has  promis’d  to  fhew  me,  and  is  very 
ready  to  put  the  Hone  it  felf  into  my  hands  •,  but  the  ring  having  fince 
been  cafually  broken  upon  his  finger,  unlefs  the  ftone  can  be  taken  out, 
and  fet  again  without  any  confiderable  heat,  he  is  unwilling  to  have 
it  meddled  with,  for  fear  its  peculiarity  fhould  be  thereby  deftroyed. 

And  pofiibly,  his  apprehenfion  would  have  been  ftrengthened , if  I 
had  told  him  what  is  related  by  the  learned  Wormius , of  an  acquain- 
tance of  his,  who  had  a nephritic  ftone,  the  eminent  virtues  whereof 
he  often  experienced  ; and  for  that  reafon  wore  it  ftill  about  his  wrift. 

But  going  into  a bath  of  water  wherein  certain  herbs  had  been  boiled, 
the  ftone,  by  being  wetted  with  the  decodtion,  was  deprived  of  all 
its  virtue.  And  we  might  expedt  to  find  turquoifes,  likewife,  eafie  to 
be  wrought  upon  in  point  of  colour,  if  it  be  true,  which  the  curious 
Antonio  Neri  fays  ; that  when  difcoloured  and  grown  white,  they  will 
again  acquire  an  excellent  colour,  if  kept  two  or  three  days  cover’d 
with  oil  of  fweet  almonds,  {landing  in  warm  afhes.  But  I could  not 
fatisfie  my  felf  herein,  becaufe  the  moft  fkilful  perfons,  among  whom 
I have  enquired  for  turquoifes,  afture  me,  that  the  true  ones  are  great 
rarities.  ’Tis,  however,  remarkable,  that  the  ftone  called  Oculus  mundi^ 
if  it  be  good  in  its  kind,  will  have  fo  great  a change  made  in  its  tex- 
ture, by  being  barely  left  a while  in  common  water,  that  from  opake, 
it  becomes  tranfparent  ; and  acquires  a luftre,  of  which  it  will  be  a- 
gain  deprived,  without  any  art  or  violence,  by  leaving  it  a while  in  the 
air.  But  before  experience  had  fatisfied  us  of  the  truth  hereof,  it  feem- 
ed as  unlikely,  that  common  water,  or  air,  Ihould  work  fuch  great 
changes  in  that  gem,  as  now  that  the  effluvia  of  a human  body  fhould 
produce  lefs  changes  in  a turquoife. 

But  to  come  to  the  obfervervations  we  made,  on  Mr.  Clayton* s dia- 
mond.. 

1.  This 
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Obfervations 
upon  a dia- 
mond that 
moould  Jbine, 
remarkably , in 
the  dark. 


i*  This  was  a table  diamond,  about  a third  of  an  inch  in  length, 
and  fomewhat  lefs  in  breadth  •,  a dull  (lone,  of  a very  bad  water  *, 
having  in  the  day  time  very  little  of  the  vividnefs  of  ordinary  dia- 
monds, and  being  blemifhed  with  a whitifh  cloud  about  the  middle, 
which  covered  near  a third  of  the  (tone.  2.  Nothing  remarkable  ap- 
peared in  any  part  of  it,  when  examined  with  a microfcope  ; but 
view’d  in  the  day  time,  in  abed,  with  the  curtains  carefully  drawn,  I 
could  not  difcern  it  to  fhine  at  all,  tho’  well  rubb’d  ; but  about  a little 
after  fun-fet,  whilft  the  twilight  yet  laded  ; and  in  the  morning,  a 
pretty  while  after  fun-rifing,  I could,  after  a light  friCtion,  eafily  per- 
ceive it  to  fhine.  3.  The  candles  being  remov’d,  I could  not,  in  a 
dark  place,  difcern  the  done  to  have  any  light  when  I looked  on  it, 
without  having  rubb’d,  or  otherwife  prepared  it.  4.  Neither  by  two 
white  pebbles,  hard  rubb’d  one  againd  the  other,  by  the  long  and 
vehement  friction  of  rock  crydal,  againd  a piece  of  red  cloth  ; nor 
by  rubbing  two  diamonds  fet  in  rings,  as  I had  rubb’d  this  dona, 
could  I produce  any  fenfible  degree  of  light.  5.  I found  this  diamond 
hard  enough  not  only  to  write  readily  upon  glafs,  but  to  grave  on 
rock-crydal  it  felf.  6.  I found  this  to  have,  like  other  diamonds,  an 
ele&rical  virtue  ; for  it  wou’d  attract  light  bodies,  as  amber,  jet,  &V. 
tho’  in  a lefs  degree.  7.  Being  rubb’d  upon  my  cloaths,  as  is  ufual, 
to  excite  amber,  wax,  and  other  electrical  bodies  *,  it  did,  in  the  dark, 
manifedly  fhine  like  rotten  wood,  the  fcales  of  whitings,  or  other 
putrified  fifh.  8.  But  this  light  was  fainter  than  that  of  the  dales 
and  fiime  of  whitings,  and  much  fainter  than  the  light  of  a glow- 
worm ; by  which  I have  fometimes  been  able  to  read  a fhort  word  ; 
but  after  an  ordinary  friction  of  this  diamond,  I cou’d  not  didinCtly 
difcern  any  of  the  neared  bodies  by  the  light  of  it.  This  glimmer- 
ing, alfo,  very  confiderably  decay’d,  immediately  upon  ceafing  the 
friCtion  •,  tho’  the  done  continued  vifible  for  fome  time  after.  9.  But 
if  it  were  brifkly  rubb’d  upon  a convenient  body  for  a pretty  while, 
I found  the  light  would  be,  for  fome  moments,  much  more  confider- 
able,  almod  like  the  light  of  a glow-worm  ; fo  that,  after  1 had 
ceas’d  rubbing,  I cou’d,  with  the  chafed  done,  exhibit  a little  lumi- 
nous circle,  faintly  refembling  that  made  by  the  motion  of  a dick 
fired  at  one  end  ; and  thus  it  wou’d  continue  vifible,  about  feven  or 
eight  times  as  long  as  the  preceding  friCtion  laded.  10.  I found,  that 
holding  it  a while  near  the  flame  of  a candle,  with  my  eyes  turn’d 
a contrary  way,  and  immediately  removing  it  into  the  dark,  it  dif- 
clos’d  fome  faint  glimmering,  but  inferior  to  that  acquired  by  rub- 
bing. And  afterwards  holding  it  near  a fire,  that  had  but  little  flame, 
it  was  rather  lefs  excited  thereby,  than  by  a candle.  11.  I,  likewife, 
endeavoured  to  make  it  fhine,  by  holding  it  for  a pretty  while  in  a 
very  dark  place,  over  a thick  piece  of  iron,  that  was  well  heated, 
but  not  to  that  degree  as  to  be  vifible.  And  tho’  at  length  I found 
the  done  hence  acquired  fome  glimmering,  yet  it  was  lefs  than  it 
r gain’d 
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gain’d  by  either  of  the  other  ways  juft  mentioned.  12.  I alfo  brought  Nat.  Hist. 
it  to  fome  glimmering  kind  of  light,  by  taking  it  into  bed,  and  hold-  ky’W'N.y 
ing  it  a good  while  upon  a warm  part  of  my  naked  body.  13.  To  latif- 
fy  my  felf,  whether  the  motion  introduced  into  the  {tone,  generated 
the  light  upon  account  of  its  producing  heat  there  ; I held  it  near 
the  flame  of  a candle,  till  it  was  qualified  to  fhine  pretty  well  in  the 
dark  * and  then  immediately  apply’d  a (lender  hair,  to  try  whether 
it  would  attract  it ; but  found  not  that  it  did.  And  for  further  con- 
firmation, I once  purpofely  kept  it  fo  near  the  hot  iron,  lately  men- 
tioned, as  to  make  it  fenfibly  warm  •,  yet  it  fhone  more  dimly  than  it 
had  done  by  means  of  friction,  or  the  flame  of  a candle  •,  tho’  by 
both  thofe  ways  it  acquired  not  any  fenfible  warmth.  14.  Hiving 
purpofely  rubb’d  it  upon  feveral  bodies,  different  both  in  colour  and 
in  texture,  there  feemed  to  be  fome  little  difference  in  the  excitation 
of  the  light.  Upon  white  and  red  cloth  it  feemed  to  fucceed  beft, 
efpecially  in  comparifon  of  black.  15.  But  to  try  wha'c  it  would  do 
when  rubb’d  upon  bodies  more  hard,  and  lefs  apt  to  afford  heat  upon 
a light  fri&ion,  than  cloth,  I firft  chafed  it  upon  a white  wooden 
box,  by  which  it  was  excited  ; and  afterwards  upon  a piece  of  earth 
purely  glaz’d  •,  which  feem’d,  during  the  attrition,  to  make  it  fhine 
better  than  any  of  the  other  bodies,  without  excepting  the  white  ones  ; 
fo  that  the  effecff  cannot  be  afcribed  to  the  greater  difpofition  white 
bodies  have  to  reflect  light.  16.  Having  well  excited  the  ftone,  I 
fuddenly  plung’d  it  under  water,  provided  for  that  purpofe  ; and  per- 
ceived it  to  fhine  whilft  it  was  beneath  the  furface  of  the  liquor  ; 
and  this  I did  feveral  times.  But  when  I endeavoured  to  produce  a 
light,  by  rubbing  it  upon  the  box  lately  mentioned,  while  both  the 
ftone  and  it  were  held  beneath  the  furface  of  the  water,  I did  not 
well  fatisfie  my  felf  in  the  event  of  the  trial  : but  this  I found,  that 
if  I took  the  ftone  out,  and  rubb’d  it  upon  a piece  of  cloth,  it 
would,  as  ufual,  prefently  yield  a light  •,  tho’  it  required  to  be  rubb’d 
much  longer,  before  the  defined  eifedl  was  produced.  We  likewife 
plunged  it,  after  we  had  excited  it,  in  liquors  of  feveral  forts,  as 
fpirit  of  wine,  oil,  both  chymical  and  exprefs’d,  an  acid  fpirit,  and 
an  alkaline  folution  ; but  found  not  any  of  thofe  various  liquors  to 
deftroy  its  fhining  property.  17.  I alfo  feveral  times  try’d,  that  by 
covering  it  with  fpittle,  it  did  not  lofe  its  light.  And  having  found 
by  this  obfervation,  that  a warm  liquor  would  not  extinguifli  light  in 
the  diamond,  I thought  fit  to  try,  whether,  by  reafon  of 'its  warmth, 
it  would  not  excite  it  ; and  found,  that  if  it  were  kept  in  warm 
water,  till  that  had  communicated  its  heat  thereto,  it  would  fre- 
quently fhine  as  foon  as  taken  out  ; and,  probably,  we  fhould  have 
feen  it  fhine  more,  whilft  it  remained  in  the  water,  if  fome  degree 
of  opacity,  which  heated  water  acquires,  upon  account  of  the  nu- 
merous little  bubbles  generated  in  it,  had  not  kept  us  from  difcerning 
Vol.  III.  X the 
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Nat.  Hist,  the  luftre  of  the  ftone.  18.  Finding  that  by  rubbing  the  ftone 
with  the  flat  fide  downwards,  I loll,  by  reafon  of  the  opacity  of  the 
ring,  and  the  fudden  decay  of  light,  upon  the  cefiation  of  the  attri- 
tion, the  fight  of  the  (lones  greateft  vividnefs  •,  and  fuppofing  that 
the  commotion  made  in  one  part  of  the  done,  would  be  eafily  propa- 
gated all  over,  I fometimes  held  the  piece  of  cloth,  upon  which  I 
rubb’d  it,  fo,  that  one  fide  of  the  (lone  was  expos’d  to  my  eye, 
whilft  I chafed  the  other  •,  whereby  it  appeared  more  vivid  than 
formerly,  and  to  make  luminous  tradfs  by  its  motions  backward  and 
forward.  And,  fometimes,  holding  the  ftone  upwards,  I rubb’d  its 
broad  fide  with  a fine  ffnooth  piece  of  tranfparent  horn  ; by  which 
means  the  light  thro’  that  diaphanous  fubftance  appeared  fo  brifk, 
whilft  I was  adtually  rubbing  the  ftone,  that  fometimes,  in  fome 
places,  it  feem’d  to  give  little  fparks  of  fire.  19.  I took  alfo  a 
piece  of  flat,  blue  glafs,  and  having  rubb’d  the  diamond  well  upon 
a cloth,  and  fuddenly  covered  it  with  that  glafs,  to  try  whether,  in 
cafe  the  light  could  penetrate  thro’,  it  wou’d,  by  appearing  green, 
or  of  fome  other  colour  than  blue,  afiift  me  to  guefs,  whether  it 
were  Ample  or  no,  But  finding  the  glafs  impervious  to  fo  faint  a 
light,  I thought  fit  to  try,  whether  hard  bodies  would  not,  by  attri- 
tion, afiift  the  diamond’s  light,  fo  as  to  become  penetrable  thereby. 
And,  accordingly,  when  I rubb’d  the  glafs  brifkly  upon  the  ftone, 
I found  the  light  to  be  confpicuous,  and  fomewhat  dyed  in  its  paf- 
fage  •,  but  could  not  eafily  give  a name  to  the  colour  it  exhibited. 
20.  Laftly,  fufpedting,  upon  the  whole,  that  the  principal,  manifeft 
change  wrought  in  the  ftone,  was  by  a compreffure  of  its  parts, 
rather  than  a heat  ; I found,  that  if  I prefs’d  the  ftone  hard  againft 
a piece  of  white,  well- glaz’d  tile,  it  feemed,  tho’  I did  not  rub  it, 
to  fhine  at  the  fides  •,  but  it  fhone  very  manifeftly  and  vigoroufly,  if, 
whilft  I thus  prefs’d,  I moved  it  any  way  upon  the  furface  of  the 
tile  ; tho’  it  drew  not  a line  above  a quarter  of  an  inch  long  there- 
on ; and  tho’  I only  made  it  move  from  one  end  of  that  fhort  line 
to  the  other,  without  any  return,  or  lateral  motion  : nay,  after  it 
had  been  often  rubb’d,  and  fuffered  to  lofe  its  light  again,  it  not 
only  feemed  more  eafie  to  be  excited  than  at  firft  ; but  if  I prefs’d 
hard  upon  it  with  my  finger,  at  the  very  inftant  that  I drew  it 
brifkly  off  the  ftone,  it  would  give  a very  vivid,  but  exceeding 
fhort-liv’d  fplendor  or  little  corufcation.  And  prefling  the  point  of 
a fteel  bodkin,  hard  againft  the  furface  of  the  diamond,  but  much 
more  if  I ftruck  the  point  againft  it,  the  corufcation  would  be  ex- 
tremely fudden,  and  very  vivid,  tho’  very  vanifhing  too  ; and  this 
way,  which  commonly  greatly  furprized  and  delighted  the  fpedators, 
feemed  far  more  proper  than  the  other,  to  (hew  that  prefifure  alone, 
if  forcible  enough,  tho’  it  were  fo  fudden  and  fhort,  that  it  could 
not  well  be  fuppos’d  to  give  the  ftone  any  thing  near  fo  fenfible  a 
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degree  of  warmth,  as  may  be  fufpedted  in  fridtion,  is  yet  fufficient  to  Nat.  Hist. 
generate  a very  vivid  light. 

So  many  particulars  obferv’d  in  one  night,  may  make  this  (lone 
appear  a kind  of  prodigy  ; but  upon  further  trial  with  my  own 
diamonds,  by  means  of  fuch  a brifk  and  affiduous  friction,  as  might 
balance  the  difadvantages  under  which  they  laboured,  in  compari- 
fon  of  Mr.  Clayton' s,  I found  that  I could  eafily  bring  a diamond 
I wore  on  my  finger,  to  yield  a fenfible  light  •,  and  it  continued  fo 
to  do,  tho5  I covered  it  with  fpittle,  and  ufed  fome  other  means  of 
examination. 

We  afterwards  tried  rubies,  fapphires,  emeralds,  but  found  none 
of  them  to  fhine,  except  fome  diamonds  ; and  of  thefe  we  were  not 
able  to  fay  beforehand,  which  would  be  brought  to  fhine,  and  which 
would  not  •,  for  feveral  very  good  diamonds  would  either  give  no  light 
at  all,  or  much  lefs  than  others,  that  were  far  inferior  to  them.  And 
yet  ’tis  a miftake  to  think,  a diamond  muft  be  foul  and  cloudy,  as 
Mr.  Clayton' s was,  to  fliine  ; for  as  we  could  bring  fome  fuch  to  af- 
ford a glimmering  light,  fo  fome  clear  and  excellent  diamonds  did  the 
like.  But  none  of  thofe  many  that  we  trykl  of  all  kinds,  were  equal 
to  Mr.  Clayton's  •,  not  only  for  the  degree  of  light  it  afforded,  but 
the  eafinefs  wherewith  it  was  excited,  and  the  comparatively  great  du- 
ration of  its  fplendor. 

And  this  may  leffen  our  wonder  at  the  preceding  obfervations,  by 
(hewing,  that  fuch  ftrange  properties  are  not  peculiar  to  one  diamond, 
but  may  be  found  in  others  alfo,  and  perhaps  in  feveral  hard  diapha- 
nous (tones  * **.  But  what  this  difcovery  takes  off  from  the  furprize 
of  thefe  phenomena,  I hope  it  will  add  to  the  ufefulnefs  of  them,  in 
difcovering  the  nature  of  light.  To  which  purpofe  we  will  here  add 
fome  other  experiments  and  obfervations. 

% 2 j . OElob. 


* “ By  rubbing  a well-polifhed  piece  of 
“ amber,  (faith  Dr.  Wall ) with  my  hand, 
“ in  the  dark,  it  produced  a light  ; and 
“ drawing  a long  taper  piece  of  it  thro’  a 
“ wooden  cloth,  and  fqueezing  it  hard,  a 
“ prodigious  number  of  little  cracklings  were 
“ heard  ; and  every  one  of  thofe  produced 
a little  flafh  of  light  ; and  if  the  amber 
“ was  only  drawn  gently  thro’  the  cloth, 

**  it  produced  a light,  but  no  crackling  ; 
“ and  the  light,  upon  its  eruption,  ftrikes 
**  the  finger  very  fenfibly,  if  held  near  it, 
with  a puff,  like  wind.”  The  Dr.  adds, 
“ that  the  beft  time  of  making  the  ex- 
“ periment  is,  when  the  fun  is  180  below 
“ the  horizon  ; when,  tho’  the  moon 
“ Urines  ever  fo  bright,  the  light  is  the 


" fame  as  m the  darkefi  room.  And  as 
c(  diamonds  (continues  the  fame  ingenious 
“ gentleman  ) fcre  eledtrical  as  well  as  am- 
“ ber  ; I have  made  fome  trials  upon  them, 
<c  and  think  my  way  of  diftinguifhing  dia- 
“ monds  inorally  certain.  A diamond,  by 
“ an  eafy  flight  fridlion  in  the  dark  with 
“ the  finger,  woollen,  or  any  foft  animal 
“ fubftance,  appears  in  its  whole  body  to 
“ be  luminous  ; ray,  if  you  keep  rubbing 
“ for  a while,  and  then  expofe  the  ftone  to 
“ the  eye,  ’twill  continue  luminous  for  fome 
“ little  time.  But  if  while  the  fun  is  1S0 
“ degrees  belowf  the  horizon,  any  one  holds 
“ up  a piece  of  flannel  firetched  tight,  at 
*'  fome  di fiance  from  the  eye  ; and  ano- 
,c  ther  bri fitly  rubs  the  flannel  hard  with  a 

“ diamond 
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Nat.  Hist.  i.  OElob.  29.  1667.  Having  procured  a piece  of  fhining  wood,  a- 
bout  the  bignefs  of  a groat  or  lefs,  that  gave  a vivid  light  ; we  put 
The  I'^bt  of  it  into  a middle-fized  receiver,  fo  that  it  was  kept  from  touching  the 
rotten  wood  cement  ; and  the  pump  being  fet  a-work,  we  obferved  not,  during  the 
rxtingui/hed  fjrft  five  or  flx  exfuCfions  of  the  air,  that  the  fplendor  of  the  included 
wood  was  manifeftly  leffened  ; though  it  was  never  at  all  increafed  ; 
but  about  the  feventh  fuck,  it  feem’d  to  grow  a little  more  dim,  and 
afterwards  anfwered  our  expectation  by  lofing  of  its  light  more  and 
more,  as  the  air  was  pumped  out  ; till  about  the  tenth  exfuCtion. 
(tho’  by  the  removal  of  the  candles  out  of  the  room,  and  by  black 
cloaths,  &c.  we  made  the  place  as  dark  as  poffible)  we  could  not  per- 
ceive any  iight  at  all  proceed  from  the  wood. 

2.  Wherefore  we  let  in  the  outward  air,  by  degrees,  and  had  the 
pleafure  to  fee  the  feemingly  extingui  fil’d  light  revive  fo  faft  and  per- 
fectly, that  it  looked  almoft  like  a little  flafti  of  lightning,  and  the 
fplendor  of  the  wood  feemed  rather  greater,  than  before  it  was  put 
into  the  receiver. 

But  for  greater  certainty,  and  to  enjoy  fo  delightful  a fpedtacle,  we 
repeated  the  experiment  with  the  like  fuccefs  as  at  firft.  Wherefore 
being  defirous  to  fee  how  foon  thefe  changes  might  be  produced,  we 
included  the  wood  into  a very  fmall  receiver  of  clear  glafs,  and  found, 
that  in  this  the  light  would  begin  to  grow  faint  at  the  fecond,  or  at 
leaft  at  the  third  exfuCtion  of  the  air,  and  at  the  6th  or  7th  quite  dif- 
appear.  And  we  found,  by  a minute- watch,  that  the  fending  the 
candles  out  of  the  room,  the  pumping  out  the  air  till  the  wood  would 
fhine  no  more,  the  re-admitting  of  the  air  (upon  which  it  would  in  a 
trice  recover  its  light)  and  the  fending  in  for  the  candles  to  confult 
the  watch,  did  in  all  take  "up  but  fix  minutes. 

3.  Having  exhaufted  this  new  receiver,  till  the  wood  quite  difap- 
peared,  we  ftayed  fomewhat  above  a quarter  of  an  hour  in  the  dark, 
without  perceiving  that  it  had  regained  any  thing  of  light';  though 
about  the  end  of  this  time,  we  made  the  place  about  it  as  dark  as  we 
could  ; and  then  (it  being  too  late  at  night  to  protraCl  the  experi- 
ment,) we  let  in  the  air,  upon  whofe  admiflion  the  wood  prefently 


" diamond  on  the  other  fide  ; the  light  to  “ other  precious  ftones,  but  could  find  no 
“ the  eye  of  him  who  holds  it,  feerns  much  “ fuch  phenomenon  in  any  of  them  My 
more  pleafant  and  perfect  than  in  any  other  “ experiments  were  made  at  the  latter  end 
“ way  I have  yet  tried.  But  what  is  Hill  “ of  May,  and  the  beginning  offline-,  fo 
“ more  ftrarge,  a diamond  being  expofed  “ that  I pretend  not  to  account  for  the  phe- 
“ in  the  open  air  to  the  fky,  gives  almoft  “ nomena  of  experiments  made  when  the 
“ the  fame  light  without  rubbing,  as  if  “ fun  is  on  the  other  fide  of  the  equator. 

" rubbed  in  a dark  room  ; and  if  in  the  “ I am  well  affured,  that  all,  or  moft 

*'  open  air  you  any  way  hinder  its  com-  “ of  the  bodies  which  have  an  electricity, 
“ munication  with  the  fky,  it  yields  no  “ yield  light  by  fridtion.”  See  Philofoph. 
“ light.  I liave  tried  all  or  moft  of  the  Tranfa3.  N°  314. 


recovered 
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recovered  light  enough  to  be  confpicuous  at  a diftance,  tho*  it  Teemed  Nat.  Hist. 
to  me  fomewhat  lefs  vivid  than  before  ; which  yet  may  be  owing  either 
to  a weaknefs  in  my  Tight,  or  an  effeCt  of  the  {teams  of  the  cement, 
unfriendly,  perhaps,  to  the  luminoufnefs  of  the  wood. 

The  night  following  we  put  in  a piece  of  wood  bigger  than  the  for- 
mer, being  above  an  inch  long,  and  this  fhone  very  vigoroufly  ; and 
having  by  a few  fucks  quite  deprived  it  of  light,  we  left  it  in  the  ex- 
haufted  receiver  for  full  half  an  hour  ; and  then  coming  into  the  dark 
room  again,  we  found  all  had  not  continued  fo  ftanch,  but  that  Tome 
air  had  infinuated  it  felf  into  the  receiver.  This  we  concluded  to  be 
but  a fmall  portion  of  air,  becaufe  the  wood  was  barely  vifible  to  an 
attentive  eye  : and  yet,  that  it  was  really  Tome  air  got  in,  that  caufed 
the  little  glimmering  light  we  perceived,  may  appear  by  this,  that  it 
prefently  vanifh’d  at  the  firft  or  fecond  fuck  ; and  then  the  air  being 
let  into  the  dark  receiver,  the  included  wood  prefently  fhone  again,  as 
before;  tho’  I fufpedled  that  I difcerned  Tome  little  diminution  of  its 
brightnefs  ; which  yet,  till  further  trials  of  the  like  kind,  and  for  a 
longer  time,  have  been  made,  I dare  not  affirm. 

4.  Having  obferved,  on  another  occafion,  that  fometimes  the  opera- 
tion, which  the  withdrawing  of  the  air  hath  upon  a body  included 
in  the  receiver,  proves  more  confiderable  Tome  minutes  after  we  ceafed 
pumping,  than  immediately  upon  leaving  off  that  exercife  ; I imagined, 
that  even  in  fuch  cafes,  where  the  light  is  not  made  wholly  to  difappear  by 
the  emptying  of  the  pneumatical  glafs,  the  fuffering  the  body  to  remain  a 
while  there,  tho’  without  any  pumping  (unlefsnow  and  then  a very  little 
to  remove  the  air,  that  might  have  infinuated  in  the  mean  time)  the  re- 
maining light  of  the  body  might,  probably,  be  further  impaired,  if 
not  reduced  quite  to  vanifh.  To  examine  this  conjecture,  we  put  in 
a body  that  was  not  wood,  which  had  Tome  parts  much  more  lumi- 
nous than  the  reft  ; and  having  drawn  out  the  air,  all  the  others  dif- 
appeared,  and  even  the  formerly  brighter  ones  fhone  but  faintly,  when 
the  pneumatical  glafs,  feemed  to  be  exhaufted.  But  keeping  the  in- 
cluded body  a while  in  that  unfriendly  place,  we  perceived  the  parts 
that  had  retained  light,  to  grow  more  and  more  dim,  fome  of  them 
difappearing,  and  that  which  was  formerly  the  moft  confpicuous, 
being  now  but  juft  vifible  to  an  attentive  eye,  and  that  fcarce  with- 
out difpute  *,  for  if  we  had  not  known  beforehand,  that  a fhining  matter 
had  been  included  in  the  receiver,  perhaps  we  fhould  not  have  found 
it  out.  And  he  who  had  the  youngeft  eyes  in  the  company,  could 
not  at  all  difcern  it  ; but  the  air  being  let  in,  the  body  began  to  fhine 
again. 

5.  The  rarifaCtion,  or  expanfion  of  the  air,  having  fo  notable  an 
operation  upon  our  fhining  wood,  I thought  it  would  not  be  amifs  to 
try,  what  the  compreffion  of  the  air  would  do  to  it:  for  which 
purpofe  we  included  a piece  of  it  in  fuch  a little  inftrument,  or 

con- 
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Hist,  condenfor,  as  was  devifed  and  propofed  by  Mr.  Hook.  But  tho’  we 
imped’d  the  air  forcibly  into  the  glafs,  yet  by  reafon  of  the  thick- 
nefs  requifite  in  Inch  glafles,  and  the  opacity  thence  arifing,  we  were 
not  able  to  determine,  whether  any  change  was  made  in  the  luminouf- 
nels  of  the  wood.  Which  I thought  the  lefs  ftrange,  becaufe,  by 
fome  experiments  purpofely  devifed,  I had  long  fince  obferved,  that 
even  a great  prefiiire  from  a fluid  body,  which  prefleth  more  uniformly 
againft  all  the  parts  it  toucheth  of  the  confident  body,  works  a far 
lefs  manifeft  change,  even  on  loft  or  tender  fubftances,  than  one  would 
expett  from  the  force  wherewith  it  comprefleth. 

6.  Thinking  fit  to  try,  whether  a fmall  quantity  of  air,  without 
being  ventilated  or  renewed,  might  not  fuffice  to  maintain  this  cold 
fire,  though  it  will  not  that  of  a live  coal,  or  a piece  of  match;  we 
cauled  a piece  of  fhining  wood  to  be  hermetically  fealed  up  in  a 
pipe  of  clear  and  thin  glafs ; but  though  carrying  it  into  the  dark, 
we  found  it  had  quite  loft  its  light,  yet  imagining  that  this  might 
proceed  from  its  having  been  over-  heated  (being  fealed  up  in  a pipe 
not  long  enough  to  afford  it  a due  diftance  from  the  flame  of  the 
lamp  we  employed  to  feal  it)  we  caufed  two  or  three  pieces  of 
frefh  wood,  amounting  all  of  them,  to  the  length  of  about  two 
inches,  to  be  fealed  up  in  a (lender  pipe,  between  four  or  five  inches 
long  ; which  being  warily  done,  the  wood  retained  its  light 
very  well,  when  the  operation  v/as  over  ; and  afterwards  laying  it 
by  my  bed-fide,  when  the  candles  were  carried  out  of  the  room, 
I ccnfidered  it  a while  before  I went  to  fleep,  and  found  it  to  fhine 
vividly. 

The  next  morning  when  I awaked,  though  the  fun  was  rifen,  yet 
forbearing  to  draw  open  the  curtains  of  my  bed,  till  I had  looked 
upon  the  fealed  glafs,  which  I had  fenced  with  a piece  of  cloth 
held  between  it  and  the  window  ; my  eyes  having  not  yet  been 
expofed  to  the  day- light,  fince  the  darknefs  they  were  accuftomed 
to  during  the  night,  made  me  think  the  wood  fhone  brighter  than 
ever.  And  at  night,  after  ten  of  the  clock,  looking  on  it  in  a dark 
place,  it  appeared  luminous  in  all  its  length,  though  not  fo  much  as  in 
the  morning. 

The  morning  after,  and  the  night  after  that,  the  fame  wood  did 
likewife  manifeftly,  though  not  vigoroufly,  fhine;  efpecially  one  piece, 
whole  light  was  much  more  vivid  than  the  reft  : and,  for  ought  I know, 
1 might  have  obferved  them  to  fhine  longer,  if  one  of  the  fealed  ends 
of  the  glafs  had  not  been  accidentally  broken. 

7.  I caufed  a piece  of  iron  to  be  lorged,  whofe  top  was  of  the 
bignefs  of  a nutmeg  ; the  reft  being  a ftem,  of  an  inch,  or  an  inch 
and  a half  long,  for  which  we  provided  a little  candleftick  ol  tobacco- 
pipe  clay,  that  would  not  yield  any  fmoak  to  fill  and  darken  the 
.receiver.  Then  having  heated  the  iron  red-hot,  and  placed  it  in  this 

1 clay. 
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clay,  fo  that  the  round  part  was  clearly  protuberant,  we  conveyed  it  Nat-  Hist. 
into  a receiver  of  white  glafs,  which  was  fo  placed,  as  to  keep  the 
fides  at  as  great  a diftance  as  we  could  from  the  iron,  left  the  exceflive 
heat  fhould  (as  we  much  feared  it  would)  break  the  glafs.  Then  fend- 
ing away  the  candles,  and  making  the  room  dark,  we  haftily  pump- 
ed out  the  air  •,  but  could  not  perceive  the  withdrawing  of  it  had  any 
operation  on  the  glowing  iron.  And  though  it  continued  fhining  long 
enough,  to  give  11s  an  opportunity  to  pump  out,  and  let  in  the  air, 
three  feveral  times  •,  yet  we  could  not  obferve,  that  the  air  had  any 
manifeft  operation  one  way  or  other  •,  for  though,  upon  the  withdraw- 
ing thereof,  the  iron  grew  dimmer  and  dimmer,  yet  that  I attributed 
to  the  cooling  of  it  •,  and  the  rather,  becaufe  having  (to  examine  the 
conje&ure)  let  in  the  air  two  or  three  times,  when  the  receiver  had  been 
exhaufted,  there  appeared  no  manifeft  increafe  of  light  upon  the  Hidden 
admiffion  of  it. 

8.  Some  curious  perfons,  would,  perhaps,  if  they  had  been  prefent, 
have  defired  to  fee,  whether  a fma.ll  piece  of  fhining  wood,  being 
fo  included  in  the  receiver,  that  the  pumping  out  of  the  air  fhould 
have  no  injurious  operation  upon  the  fubftance,  its  light  would,  up- 
on the  withdrawing  of  the  air,  be  manifeftly  diminifhed.  This  I 
was  the  lefs  backward  to  try,  becaufe  it  did  not  readily  occur  to  me, 
that  by  any  manifeft  experiment  it  appeared,  that  a body  more  thin 
than  air,  will,  or  can  tranfmit  light,  as  well  as  other  diaphanous  me- 
diums. Wherefore  having  hermetically  fealed  up  a piece  of  fhining 
wood  in  a flender  pipe,  and  placed  it  in  a fmall  receiver,  that  was 
likewife  made  of  clear  glafs,  we  exhaufted  it  of  air,  and  afterwards 
Jet  in  again  that  which  we  had  excluded.  But  by  neither  of  the  ope- 
rations could  we  perceive  any  fenfible  decreafe,  or  increafe,  of  the 
light  of  the  wood  ; though  by  that  very  obfervation  it  appeared,  that 
the  glafs  had  been  well  fealed,  fince  otherwife  the  included  air  would 
have  got  out  of  the  pipe  into  the  receiver,  and  have  left  the  wood  with- 
out light. 

9.  I took  an  old,  thin  glafs,  fealed  at  one  end,  whofe  fhape 
was  pretty  cylindrical,  whofe  bore  was  about  the  bignefs  of  a 
man’s  little  finger,  and  whofe  length  was  about  a foot  or  more.  Into 
this  pipe,  near  the  fealed  end,  we  put  a piece  of  fhining  wood, 
wedged  in  with  a piece  of  cork,  to  keep  it  from  falling  ; and  hav- 
ing inverted  the  nofe  of  it  into  another  flender  glafs,  but  not  cy- 
lindrical, wherein  was  pretty  ftore  of  quick-filver  ; we  put  them 
both  into  a long  receiver,  fhaped  almoft  like  a glafs  churn  *,  and  hav- 
ing pumped  a while,  that  the  air  included  in  the  pipe  expanding  it 
fell,  might  deprefs  the  quick-filver,  and  fo  make  efcapes  into  the  re- 
ceiver as  long  as  we  thought  fit  ; we  then  let  in  the  outward  air,  that 
the  ftagnant  quick-filver  might  be  impelled  into  the  cavity  of  the  pipe, 
now  freed  from  much  of  the  air,  to  the  height  requifite  for  our 
purpofe. 


This 
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Nat.  Hist.  This  done,  we  plied  the  pump  again,  and  obferved,  that  as  the 
air  in  the  pipe  did,  by  its  own  fpring,  expand  it  lelf  more  and  more, 
and  grow  thinner  and  thinner,  the  fhining  wood  grew  dimmer  and 
dimmer,  till  at  length  it  ceafed  to  fhine  •,  the  internal  air  being  then 
got  much  lower  than  the  furface  of  the  external  quick-filver  ; where- 
upon opening  the  commerce  between  the  cavity  of  the  receiver, 
and  the  atmofphere,  the  quick-filver  was  driven  up  again,  and  con- 
fequently  the  air  above  it  was  reftored  to  its  former  denfity  ; upon 
which  the  rotten  wood  alfo  recovered  its  light.  What  the  great- 
eft  expanfion  of  this  air  was,  we  could  not  certainly  determine,  be- 
caufe  it  raifed  the  external  quick-filver  fo  high,  as  to  hinder  us  from 
feeing  and  meafuring  it  : but  we  guefted  that  the  air  reached  to  a- 
bout  a foot  or  more,  from  the  top  of  the  pipe,  to  the  furface  of 
the  quick-filver,  near  the  bottom  thereof.  But  when  that  rarified  air 
was  impelled  into  its  former  dimenfions,  we  meafured  it,  and  found, 
that  the  upper  part  of  the  tube,  unpoflefs’d  by  the  quick-filver,  was 
about  three  inches  ; and  the  wood  being  about  an  inch  long,  there 
remained  two  inches,  or  fomewhat  better,  for  the  air.  But  this 
experiment  ought  to  be  repeated,  when  exacter  inftruments  can  be 
procured. 

Shining  fijh  io.  Thinking  it  fit  to  try,  as  well,  whether  putrid  fifh  that  fhines, 

m vacuo.  0f  fame  nature,  as  to  luminoufnefs,  with  rotten  wood  that 

fhines  too  ; as,  whether  the  withdrawing  of  the  air  will  extinguifh 
or  eclipfe  the  light  of  a confiderable  bulk  of  luminous  matter,  as  in 
the  experiments  hitherto  made,  we  found  it  would  do  to  a fmall 
one  : we  took  a fifh,  that  we  had  kept,  and  caus’d  to  be  watched, 
till  it  was  almoft  all  over  luminous ; though  much  more  in  the  belly, 
and  fome  parts  of  the  head,  than  elfewhere  ; and  having  fufpended 
it  in  a conveniently  fhaped  receiver,  we  found  it  to  give  fo  great  a 
light,  that  we  fufpedled  before  hand,  that  the  withdrawing  of  the 
air  would  hardly  have  its  full  operation  upon  a body,  whofe  bulk 
was  confiderable,  as  well  as  its  light  very  vivid,  and  which  had  manv 
luminous  parts  retired  to  a pretty  diftance  from  the  air.  Accordingly, 
having  exhaufted  the  receiver,  as  much  as  ufual,  it  appear’d  in- 
deed, efpecially  towards  the  latter  end  of  the  operation,  that  the  ab- 
lence  of  the  air  did  confiderably  leflen,  and  in  fome  places  eclipfe, 
the  light  of  thofe  parts  that  fhone  lefs  ftrongly  : but  the  belly  ap- 
peared not  much  lefs  luminous  than  before.  Wherefore  fuppofing, 
that  upon  turning  of  the  ftop-cock,  the  air  coming  in  much  more 
haftily  than  it  could  be  drawn  out,  we  fhould  have  the  beft  advan- 
tage to  difcern,  what  intereft  it  had  in  the  luminoufnefs  of  the  fifti, 
we  re-admitted  it ; and  upon  its  rufhing  in,  perceived  the  light  to  be, 
as  it  were,  revived  and  increafed  *,  thofe  parts  of  the  fifh  that  were 
fcarce  vifible  before,  or  ihone  but  dimly,  recovering  prefently  their 
former  fplendor. 


And 
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And  not  to  leave  unprofecuted  the  remaining  part  of  the  experi-  Nat.  Hist. 
ment,  which  was  to  try,  whether  the  kind  of  the  luminous  body, 
or  only  the  greatnefs  of  the  bulk,  and  the  vividnefs  of  light,  and,  if  I 
may  fo  fpeak,  the  tenacity  of  the  fubftance  it  refided  in,  made  the  dif- 
ference between  the  Hfh  and  the  wood  j we  put  part  of  the  fifli  of  ano- 
ther kind,  that  flione  much  more  faintly  than  that  hitherto  fpoken  of, 
and  but  in  fome  places  •,  and  by  the  withdrawing  the  air,  we  made 
fome  of  the  luminous  parts  difappear,  and  the  others  fo  dim,  as  fcarce 
to  be  difcerned  •,  and  yet  both  the  one  and  the  other  regained  their  for- 
mer light  upon  the  return  of  the  air. 

And  to  purfue  the  experiment  a little  further,  we  put  in  fuch  a piece 
of  the  firft  fifli,  as  though  it  were  bright,  was  yet  but  thin,  and  not 
confiderably  broad  *,  and  upon  pumping  cut  . the  air,  we  found  it,  ac- 
cording to  our  expectation,  quite  eclipfed,  though  it  recovered  its  light 
upon  the  air’s  re-entry. 

*Tis  probable,  that  fome  will  make  ufe  of  this  difcovery  to  counte- 
nance their  opinion,  that  notwithftanding  the  coldnefs  (at  leafb  as  to 
fenfe)  of  fifties,  and  other  animals,  there  may  be  in  the  heart  and  blood 
a vital  kind  of  fire,  that  needs  air,  as  well  as  thofe  fires  which  are  fen- 
fibly  hot : which  may  lefien  the  wonder,  that  animals  fhould  not  be 
able  to  live  when  robb’d  of  air. 

1 1 . To  examine  the  conjecture  mention’d  in  the  laft  experiment,  that 
the  durablenefs  of  the  light  in  the  fliining  fifh,  in  fpite  of  the  with- 
drawing the  air,  might  proceed  in  great  part  from  the  vividnefs  of 
it,  and  the  tenacity  of  the  matter  it  refided  in,  rather  than  from  the 
extent  of  the  luminous  body,  in  comparifon  of  the  fmall  pieces  of 
fliining  wood,  I had  hitherto  made  my  trials  with  in  Dec.  1667,  I 
got  a large  piece  of  wood,  whofe  luminous  fuperficies  might  be,  per- 
haps, ten  or  twelve  times  as  great  as  that,  -which  the  eye  faw,  at  once, 
of  the  furface  of  fuch  fragments  of  fliining  wood,  as  I ufed  to  employ. 

And  though  fome  parts  of  this  large  fuperficies  fhone  vividly  enough 
for  rotten  wood,  (Tor  the  light  was  ufually  inferiour  to  that  of  our  fifh) 
yet  this  great  piece  being  put  into  a convenient  receiver,  was,  upon  the 
withdrawing  of  the  air,  deprived  of  light,  as  the  fmaller  ones  had 
been  formerly  ; the  returning  air  reftoring  its  light  to  the  one,  as  it 
had  done  to  the  other. 

12.  I took  fome  fmall  pieces  of  rotten  fifli,  that  fhone  fome  of  them 
more  faintly,  and  fome  of  them  more  vividly  than  one  another,  but 
none  fo  ftrongly  as  fome  that  I could  have  employed  •,  and  having  in 
a very  fmall  and  clear  receiver  fo  far  drawn  away  the  air,  as  to 
make  the  included  bodies  difappear,  we  fo  ordered  the  matter,  that 
we  kept  out  the  air  for  about  24  hours  $ and  then  allowing  it  to  re- 
enter, in  a dark  place  and  late  at  night,  upon  its  firft  admittance  they 
regained  their  light. 


VOL.  III. 
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Nat.  Hist.  13.  This,  compared  with  fome  of  my  former  obfervations  about 

-C/'N/’NJ  putrefa&ion,  put  me  upon  a trial,  which,  though  it  mifcarried,  I 
fhall  here  make  mention  of,  that  in  cafe  thofe,  who  are  better  fur- 
nilhed  with  glafies,  think  it  worth  while,  they  may  repeat  it.  Con- 
fidering  how  great  an  intereft  putrefaftion  hath  in  the  fhining  of 
fifhes,  and  air  in  the  phenomena  of  putrefaction,  I thought  it  might 
be  fomewhat  to  the  purpofe,  to  take  a fifh,  that  was,  according  to 
the  common  courfe  I had  obferved  in  animals,  not  far  from  the  ftate, 
at  which  it  would  begin  to  fhine  ; and  having  cut  out  a piece  of  it, 
I caufed  the  reft  to  be  hung  up  again  in  a cellar,  and  the  piece  to  be 
put  into  a fmall  and  transparent  receiver,  that  we  might  obferve, 
if  in  a day  or  two,  or  more,  after  the  fifh  in  the  cellar  fhould  be- 
gin to  fhine,  that  in  the  exhaufted  receiver  would  alfo  fhine  ; or,  be- 
caufe  that  feem’d  not  likely,  would,  notwithstanding  the  check  which 
the  abfence  of  the  ..air  might  be  prefumed  to  give  the  putrefaction,  be 
found  to  fhine  too,  either  immediately  upon  the  admiftion  of  the  air, 
or  not  long  after. 

But  this  experiment  was  only  defigned  and  attempted,  not  compleat- 
ed  ; the  receiver  being  fo  thin,  that  upon  the  exhauftion  of  the  inter- 
nal air,  the  weight  of  the  external  broke  it  *,  and  we  could  ill  fpare 
another  of  that  kind  from  trials,  we  were  more  concern’d  to  make  : 
notwithftanding  which,  we  made  one  trial  more,  which  fucceeded  no 
better  than  the  former,  but  mifcarried  upon  a quite  differing  account, 
viz.  becaufe  neither  the  included  piece  of  fifh,  nor  the  remaining, 
though  it  were  of  the  fame  fort  with  the  fifhes  I ufually  employed, 
would  fhine  at  all,  though  kept  a pretty  while  beyond  the  time,  at 
which  fuch  fifhes  ufually  grew  luminous. 

And  I will  not  undertake,  that  all  the  experiments  another  fhall 
make  with  rotten  fifh,  fhall  have  juft  the  fame  fuccefs  with  thefe 
I have  related.  For,  as  I elfewhere  obferve,  that  the  event  of  other 
experiments  is  not  always  certain  ; fo  I have  had  occafion  to  obferve 
the  like  about  the  fhining  of  fifhes.  And  I remember,  that  having 
once  defigned  to  make  obfervations  about  the  light  of  rotten  fifhes, 
and  having,  in  order  thereto,  caus’d  a competent  number  of  them  to 
be  bought,  not  one  of  them  all  would  fhine  j though  they  were 
bought  by  the  fame  perfon  I ufed  to  employ,  and  hung  up  in  the 
fame  place,  where  I ufed  to  have  them  put  •,  and  kept  not  only  till 
they  began  to  putrefy,  but  beyond  the  time  whereat  others  ufed  to 
continue  to  fhine  j yet  a parcel  of  the  fame  kind  of  fifties,  bought  the 
week  before,  and  another  of  the  fame  kind,  bought  not  many  days 
after,  fhone  according  to  expe&ation.  What  the  reafon  of  this  dif- 
appoinrtment  was,  I could  not  determine  •,  only  I remember,  that  at 
the  time  it  happened,  the  weather  was  variable,  and  not  without  fome 
days  of  froft  and  fnow. 
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Notice  muft  alfo  be  taken  in  making  experiments  with  fhin-  Nat. Hist. 
ing  fifh,  that  their  luminoufnefs  feldom  continues  very  many 
days.  This  advertifement  may  be  therefore  ufeful,  becaufe  with- 
out it  we  may  be  apt  fometimes  to  make  trials,  that  cannot  be  foon 
enough  brought  to  an  ilTue  ; arid  fo  we  may  miftake  the  lofs  of 
light  in  the  fifh,  to  be  a deprivation  of  it  caufed  by  the  experiment ; 
which  indeed  is  but  a cefiation  according  to  the  ufual  courfe  of 
nature. 

14.  We  put  a piece  of  fhining  fifh  into  a wide-mouthed  glafs  about 
half  filled  with  fair  water,  and  having  placed  this  glafs  in  a receiver, 
we  exhaufted  the  air  for  a good  while  ; to  obferve,  when  the  pref- 
fure  of  the  air  was  removed,  and  yet  (by  reafon  of  the  water  that 
before  kept  the  air  from  immediately  touching  the  fifh)  the  exhau- 
ftion  of  the  receiver  did  not  deprive  the  fifh  of  that  conta<5l  of  air, 
which  it  had  loft  before  *,  whether,  in  this  cafe  the  abfence  of  the  air 
would  have  the  fame  influence  on  the  fhining  body,  as  in  the  former 
experiments. 

And  here,  as  far  as  the  numerous  bubbles  excited  in  the  water 
would  give  us  leave  to  difcern  it,  we  could  not  perceive,  that  either 
the  abfence  or  return  of  the  air,  had  any  great  operation  upon  the 
light  of  the  immerfed  body. 

I fhall  further  add,  that  though,  when  I formerly  put  together 
fome  notes  about  luminous  bodies,  I confined  not  my  observations  to 
one  or  two  forts  of  fifties,  yet  thefe  experiments  were  all  of  them  (ex- 
cept a collateral  one  or  two)  made  with  whitings  ; which,  among  the 
fifties,  I have  had  occafion  to  take  notice  of  are  (except  one  fort  that 
I cannot  procure,)  the  fitteft  for  fuch  trials. 

15.  To  profecute  the  i ft  and  9 th  experiments  in  one  trial,  we 
took,  fomewhat  late  at  night,  a piece  of  rotten  fifh,  which  we  judg- 
ed to  fhine  too  ftrongly  to  be  quickly  deprived  of  all  its  light  ; 
and  having  put  it  into  a fmall  and  clear  receiver,  we  found,  that 
the  light  was  much  impaired,  but  nothing  near  fupprefied  by  with- 
drawing the  air.  Wherefore,  having  removed  the  receiver  into 
a convenient  place,  I caufed  it  to  be  brought  to  me  about  midnight  ; 
and  having  made  the  place  pretty  dark,  1 perceived  the  included 
body  to  continue  to  fhine  more  vividly  than  one  would  have  expell- 
ed ; and,  if  I miftake  not,  I faw  it  fhining  in  the  morning  whilft  it 
was  dark  ; but  the  night  after,  coming  to  look  upon  it  again,  its 
light  appeared  no  more.  Notwithftanding  which,  I made  a fhift  to 
keep  out  the  air  about  24  hours  longer  *,  and  fo,  after  48  hours  in  all, 
we  opened  the  receiver  in  a dark  place  *,  and  prefently,  upon  the  in- 
grefs  of  the  air,  were  pleafingly  faluted  with  fo  vivid  an  apparition  of 
light,  that  the  included  body  continued  to  fnine,  when  carried  into  a 
room,  where  there  burnt  both  fire  and  candle,  if  it  were,  but  by  a hat, 
fcreen’d  from  the  beams. 

Y 2 
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Being  encouraged,  as  well  as  pleafed  with  this  fuccefs,  we  forthwith 
exhaufted  the  air  once  more  out  of  the  fame  receiver  ; and  having  kept 
it  about  four  hours  longer,  we  looked  upon  it  again  in  a dark  place  ; 
and  finding  no  appearance  of  light,  let  the  air  in  upon  it,  whereby  it 
was  made  to  fhine  again,  and  that  vigoroufly  enough. 

The  fuddennefs,  with  which  the  included  body  appeared  to  be,  as 
’twere,  re- kindled  upon  the  firft  contact  of  the  air,  revived  in  me 
feme  fufpicions  I have  had,  about  the  poftible  caufes  of  thofe  fhort-liv’d 
apparitions  of  light  (\  fpeak  not  now  of  real  lamps  found  in  tombs) 
which  difclofing  themfelves  upon  mens  coming  in,  and  confequently 
letting  frefh  air  into  the  vaults,  that  had  been  very  long  kept  clofe, 
did  foon  after  vanifh. 

Thefe  thoughts,  as  I was  faying,  occurred  to  me  upon  what  I have 
been  relating,  by  reafon  of  the  fudden  operation  of  the  frefh  air,  on 
a body,  that  but  a minute  before  difclofed  no  light.  For  though  the 
lights  reported  to  have  been  feen  in  caves,  quickly  difappeared,  which 
that  or  our  fifh  did  not  •,  yet  that  difference  might  poffibly  proceed 
from  the  tenacity,  or  fome  other  difpofition  of  the  matter,  where- 
in the  luminoufnefs  of  the  fifh  refides  : for  I remember,  that  I have 
more  than  once  obferved  a certain  glimmering,  and  fmall  fparks  of  light 
to  be  produced  in  a fort  of  bodies,  upon  putting  them  out  of  their  for- 
mer reft,  and  taking  them  into  the  air  •,  which  fparks  would  vanifh  of 
themfelves,  fometimes  within  one  minute,  and  fometimes  within  a few 
minutes.  But  as  thefe  thoughts  were  only  tranfient  conjectures,  fo  I 
fhall  not  infill  any  longer  upon  them  ; but  rather  contenting  my  felf 
with  the  hint  already  given,  take  notice  of  what  may  be  more  cer- 
tainly deduced  from  our  experiment  *,  which  is,  that  the  air  may  have 
a much  greater  intereft  in  many  odd  phenomena  of  nature,  than  we 
are  hitherto  aware  of. 

And,  for  confirmation  of  our  experiment,  I fhall  add,  that  having, 
in  another  receiver,  eclipfed  a piece  of  filh,  that  fhone  when  ’twas  put 
in  more  languidly  than  feveral  others  that  we  had  tried,  I kept  it  a- 
bout  three  days  and  three  nights  in  a receiver  •,  after  which,  I opened 
it  in  the  dark,  and  upon  letting  in  the  air  upon  this  body,  that  ihone 
but  faintly  at  firft,  it  immediately  recovered  its  fo  long  fupprefted 
fight.  And  having  included  another  piece  that  was  yet  more  faint 
than  that,  when  put  into  the  receiver,  and  having  kept  this  piece 
alfo  three  days  and  three  nights  in  the  exhaufted  glafs,  I let  in  the 
air  upon  it  i and  notwithftanding  the  darknefs  of  the  place,  nothing 
of  light  was  thereupon  revived.  But  this  being  little  other  than  I 
expeCted,  from  a body  that  fiione  fo  faintly,  when  ’twas  put  into  the 
receiver,  and  had  been  kept  there  fo  long  •,  I refolved  to  try,  whether 
the  appulle  and  contaCt  of  the  air,  would  have  that  operation  after 
fome  time,  that  it  had  not  at  firft  •,  and  accordingly,  after  having  wait- 
ed a while,  I obferved  the  fifh  to  difclofe  a light,  which,  though  but 
dim,  was  yet  manifeft  enough. 


I fhall 
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I fhall  only  add,  that  having  included  in  fmall  receivers  two  pieces  Nat.  Hist. 
of  rotten  whitings,  whereof  the  one,  before  it  was  put  in,  fcarce  fhone 
fo  vividly  as  did  the  other  after  the  receiver  was  exhaufted  ; and  ha- 
ving ordered  the  matter  fo,  that  we  were  able  to  keep  out  the  air  for 
fome  days  ; at  the  end  of  about  forty  eight  hours,  we  found,  that  the 
more  ftrongly  fhining  body  retained  yet  a deal  of  light  ; but  after- 
wards looking  upon  them  both  in  a dark  place,  we  could  not  perceive 
in  either  any  fhow  of  light.  Wherefore  having  let  the  air  into 
that  receiver,  wherein  the  body,  that  at  firft  fhone  the  fainteft,  ’ had 
been  put,  there  did  not  enfue  any  glimmering  of  light  for  a pretty 
while  : nay,  upon  the  rufhing  of  the  air  into  the  other  glafs,  the 
body  that  at  firft  fhone  fo  ftrongly,  and  that  continued  to  fhine  fo  long, 
fhewed  no  glimmering  of  light.  But  within  lefs  than  the  quarter  of  an 
hour,  we  faw  a manifeft  light  in  the  body  laft  named,  and  a while  after, 
the  other  alfo  became  vifible,  but  by  a very  dim  light.  The  more  lu- 
minous of  thefe  bodies  I obferved  to  retain  fome  light  twenty  four 
hours  after  •,  and  the  experiment  had  this  peculiar  inftance  in  it,  that 
the  two  receivers  were  uninterruptedly  kept  exhaufted  no  lefs  than  four 
days,  and  as  many  nights. 

The  things,  wherein  I obferved  a piece  of  fhining  wood  and  burn- 
ing coal  to  agree  or  relemble  each  other,  are  principally  thefe  five. 

that  is,  give  light. 


The  light  of 
rotten  wood 

1.  Both  of  them  are  luminaries,  that  is,  give  light,  as  having  it  ^bat*/ aglow- 
(if  I may  fo  fpeak)  refiding  in  them  ; and  not  like  looking-glaftes  or  big  coal 
white  bodies,  which  are  confpicuous  only  by  the  incident  beams  of  the- 

fun,  or  fome  other  luminous  body,  which  they  refleft. 

This  is  evident,  becaufe  both  fhining  wood  and  a burning  coal,  fhine 
the  more  vividly,  as  the  place  wherein  they  are  put  is  made  the  darker, 
by  the  careful  eXclufion  of  the  adventitious  light. 

2.  Both  fhining  wood  and  a burning  coal  need  the  prefence  of  the 
air,  (and  that  too  of  a certain  denfity,)  to  make  them  continue  fhining. 

This  has  been  prov’d  as  to  a coal,  by  what  I publifhed  in  my  Phy- 
fico- Mechanical  Experiments  : and  as  to  the  fhining  wood,  the  experi- 
ments lately  recited,  make  it  needlefs  for  me  to  add  any  other  proof  of 
the  requifitenefs,  not  only  of  air,  but  of  air  of  fuch  a thicknefs,  to 
make  its  light  continue. 

3.  Both  fhining  wood  and  a burning  coal,  having  been  deprived,  for 
a time,  of  their  light,  by  the  withdrawing  of  the  contiguous  air,  may 
prefently  recover  it,  by  letting  in  frefh  air  upon  them. 

Particular  trials  have  often  fhewn  the  former  part  of  this  propofition 
to  be  true,  as  when  kindled  coals,  that  feem  to  be  extinguifht  in  our 
exhaufted  receivers,  are  prefently  revived,  the  air  being  reftored  to 
them  : and  the  latter  part  is  abundantly  manifeft  by  the  experiments, 
above  mentioned. 

4.  Both  a quick  coal  and  fhining  wood  will  be  eafily  quenched  by 
water,  and  many  other  liquors. 

The 
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Nat.  Hist,  The  truth  of  this,  as  to  coals,  is  too  obvious  to  need  a proof,  and 
therefore  I (hall  confirm  it  only  as  to  wood  *,  for  which  purpofe,  take 
the  following  tranfcript  of  fome  of  my  notes  about  light. 

I took  a piece  of  Ihining  wood,  and  having  wetted  it  with  a little 
common  water  in  a clear  glafs,  it  prefently  loft  all  its  light. 

The  like  experiment  I tried  with  ftrong  fpiric  of  fait,  and  alfo  with 
a weak  fpirit  of  fal-armoniac  •,  but  in  both,  the  light  did  upon  the 
wood’s  imbibing  the  liquor,  prefently  difappear. 

I*  made  the  like  trial  with  rectified  oil  of  turpentine,  with  like 
fuccefs.  The  fame  experiment  I tried  more  than  once  with  high 
rectified  fpirit  of  wine,  which  immediately  deftroy’d  all  the  light 
of  the  wood  that  was  immerfed  in  it  ; and  having  put  a little  of 
that  liquor  with  my  finger  upon  a part  of  the  whole  piece  of  wood 
that  fhone  very  vigoroufiy,  it  quickly,  as  it  were,  quenched  the  coal 
as  far  as  the  liquor  reached  j nor  did  it  in  a pretty  while,  if  at  all,  re- 
gain its  luminoufnefs. 

5.  As  a quick-coal  is  not  to  be  extinguilh’d  by  the  coldnefs  of  the 
air,  when  that  is  greater  than  ordinary  ; fo  neither  is  a piece  of  Ihining 
wood  to  be  deprived  of  its  light  by  the  fame  quality  of  the  air. 

As  much  of  this  obfervation  as  concerns  the  coal,  will  be  readily 
granted  •,  and  for  proof  of  the  other  part  of  it,  the  following  trial 
may  fuffice. 

j 

I took  a fmall  piece  of  Ihining  wood,  and  put  it  into  a (lender  glafs- 
pipe,  fealed  at  one  end,  but  open  at  the  other,  and  placed  this  pipe 
in  a glafs-veffel,  where  I caufed  to  be  put  a flrongly  frigorific  mixture 
of  ice  and  fait  •,  but  having  kept  it  there  full  as  long  as  would  be  re- 
quifite  to  freeze  an  aqueous  body,  I afterwards  took  it  out,  and  per- 
ceived not  any  fenfible  diminution  of  its  light.  But  tho’  the  light  of 
Ihining  filh  be  ufually  ( as  far  as  I have  obferved ) more  vigorous  and 
durable  than  that  of  ihining  wood  ; yet  I cannot  fay,  that  it  will  hold 
out  againll  cold  fo  well  as  the  other  : for  having  ordered  one  of  my 
fer van ts  to  cut  off  a good  large  piece  of  a luminous  whiting,  and 
bury  it  in  ice  and  fait  ; when  I called  for  it  in  lefs  than  half  an  hour 
after,  I found  it  much  ftiffened  by  the  cold,  and  to  have  no  light,  that 
I could  difcern  in  a dark  place.  And  for  fear  that  this  effect  might 
have  proceeded  not  barely  from  the  operation  of  the  cold,  but  alfo 
from  that  of  the  fait,  I caufed  at  another  time,  a piece  of  whiting  to 
be  put  in  a pipe  of  glafs,  fealed  at  one  end,  and  having  feen  it  (hine 
there,  I looked  upon  it  again,  after  it  had  flayed  but  a quarter  of  an 
hour,  by  my  eflimate,  in  a frigorific  mixture,  which  the  glafs  kept 
from  touching  the  filh  ; and  yet  I could  not  perceive,  in  a dark  place, 
that  it  retained  any  light. 

1 . The  firft  difference  I obferved  betwixt  a live  coal  and  fhining  wood 
is,  that  whereas  the  light  of  the  former  is  readily  extinguifhable  by 
compreffion  (as  is  obvious  in  the  practice  of  fuddenly  extinguifhing  a 

piece 
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piece  of  coal,  by  treading  upon  it)  I could  not  find  that  fuch  a com-NA 
prefiion  as  I could  conveniently  give  without  lofing  fight  of  its  opera-  O' 
tion,  would  put  out,  or  much  injure  the  light,  even  of  fmall  fragments 
of  fhining  wood.  One  of  my  trials  about  this  I find  thus  fet  down. 

I took  a piece  of  fhining  wood,  and  having  prefled  it  between  two 
pieces  of  clear  glafs  (whereof  the  one  was  pretty  flat,  and  the  other 
convex  ) fo  that  I could  clearly  fee  the  wood  through  the  glafs,  I 
could  not  perceive,  that  the  compreffion,  tho’  it  fometimes  broke  the 
wood  into  feveral  fragments,  did  either  deftroy,  or  confiderably  alter 
the  light. 

2.  The  next  difference  to  be  taken  notice  of  betwixt  rotten  wood 
and  a kindled  coal  is,  that  the  latter  will,  in  a very  few  minutes,  be 
totally  extinguifh’d  by  withdrawing  the  air  ; whereas  a piece  of  fhining 
wood,  being  eclipfed  by  the  abfence  of  the  air,  and  kept  fo  for  a time, 
will  immediately  recover  its  light,  if  the  air  be  let  in  upon  it  again 
within  fialf  an  hour  after  it  was  firft  withdrawn. 

The  former  part  of  this  obfervation  is  eafily  proved  by  the  expe- 
riments that  have  been  often  made  upon  quick  coals  in  the  pneumati- 
cal  engine  ; and  the  truth  of  the  latter  part  appears  by  the  experi- 
ments about  fhining  wood,  mentioned  above.  Neither  is  it  improba- 
ble, that,  if  I had  conveniency  to  try  it,  I lhou’d  have  found  that 
a piece  of  fhining  wood,  deprived  of  its  light  by  the  removal  of  the 
ambient  air,  would  retain  a difpofition  to  recover  it  upon  the  return 
of  the  air,  not  only  for  half  an  hour,  but  for  half  a day,  and  perhaps 
a longer  time. 

3.  The  next  difference  to  be  mentioned  is,  that  a live  coal  being 
put  into  a fmall  clofe  glafs,  will  not  continue  to  burn  for  very  many 
minutes  *,  but  a piece  of  fhining  wood  will  continue  to  fhine  for  fome 
whole  days. 

The  firft  part  of  the  aflfertion,  I know  will  be  readily  granted  ; and 
the  other  part  of  it  may  be  eafily  made  out  by  what  I have  tried  upon 
fhining  wood,  fealed  up  hermetically  in  very  fmall  glafies,  where  the 
wood  did,  for  feveral  days,  retain  its  light. 

4.  A fourth  difference  may  be  this  : that  whereas  a coal,  as  it  burns, 
fends  forth  ftore  of  fmoak  or  exhalations  5 luminous  wood  does  not. 

5.  A fifth,  flowing  from  the  former  is,  that  whereas  a coal  in  fhining 
wafts  it  felf  at  a great  rate,  fhining  wood  does  not. 

Thefe  two  differences  I mention  together  •,  becaufe  what  concerns 
the  coal  in  both,  will  need  no  proof  *,  and  as  for  what  concerns  rotten 
wood,  it  may  be  verified  by  an  obfervation,  that  I made  in  a piece  of 
it  hermetically  fealed  up  in  a fmall  clear  glafs  ; where,  after  it  had 
continued  luminous  for  fome  days,  I looked  on  it  in  the  day-time,  to 
perceive,  if  any  ftore  of  fpirits,  or  other  fleams,  had,  during  all  that 
while,  exhaled  from  the  wood  •,  but  could  not  find  any  on  the  in  fide 
of  the  glafs,  except  that  in  one  place  there  appeared  a kind  of  dew, 
confiftmg  of  fuch  very  fmall  drops,  that  a multitude  of  them  would  go 
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Obfervations 
upon  Jh  'uring 
flejh. 


co  the  making  up  one  ordinary  drop.  Bui  in  pieces  of  ftjining  fifh,  I 
found  the  cafe  much  otherwife,  as  was  to  be  expected. 

6.  The  laft  difference  I fhall  take  notice  of  betwixt  the  bodies  hi- 
therto compared,  is,  that  tho’  a quick  coal  be  actually  and  vehement- 
ly hot  •,  I have  not  obferved  fnining  wood  to  be  fo  much  as  fenfibly 
lukewarm. 

What  is  fa  id  of  the  coal’s  heat,  being  as  manifeft:  as  its  light,  I 
fhall  need  only  to  make  out  what  relates  to  the  fhining  wood.  Toaflift 
me  wherein,  I meet,  among  my  notes,  the  following  experiment. 

I put  upon  a large  piece  of  wood,  which  was  partly  fhining,  and, 
as  near  as  I could,  upon  one  of  the  moft  luminous  parts  of  it,  one  of 
thole  thermometers,  that  I make  with  a pendulous  drop  of  water.  But 
as  I had  formerly  tried,  that  by  laying  the  tip  of  my  nofe,  or  finger, 
upon  it,  when  it  fhone  vividly  enough,  to  enable  me  to  difeern  both 
the  one  and  the  other  at  the  time  of  contaft,  I could  not  perceive  the 
lead:  of  heat,  but  rather  an  adtual  coldnefs  •;  fo  by  this  trial  *1  could 
not  fatisfie  my  felf,  that  it  did  vifibly  raife  the  pendulous  drop,  tho* 
the  inflrument  were  fo  tender,  that  by  approaching  one  finger  near  it, 
yet  without  actually  touching  it,  ’twould  manifeft] y be  impelled  up  ; 
and  upon  the  removal  of  my  finger,  prefently  defeend  again. 

And  I remember,  having  put  fuch  an  inftrument  upon  a fhining 
fifh,  that  was  pretty  large,  I could  not  thereby  perceive,  it  had  any 
degree  of  heat,  but  rather  the  contrary  : and  having  feveral  times  taken 
oft  the  glafs,  to  apply  it  with  the  more  advantage  to  feveral  parts  of  the 
luminous  fifh,  I often  took  notice,  that  upon  the  removal  of  the  glafs 
into  the  air,  the  pendulous  drop  would  manifeftly  rife  a little,  and  fub- 
fide  again  when  the  glafs  was  applied  to  the  fifh.  But  whether  this 
part  of  the  experiment  will  hold  in  all  temperatures  of  the  air,  I had 
not  opportunity  to  try. 

i.  ‘Thurfday , Feb.  15.  167!.  When  I was  about  to  go  to  bed,  an 
amanuenfis  of  mine  informed  me,  that  one  of  the  fervants  of  the  houfe, 
going,  upon  fome  occafion,  into  the  larder,  was  frighted  by  fomething 
of  luminous  that,  notwithftanding  the  darknefs  of  the  place,  fhe  faw, 
where  meat  had  been  hung  up  before.  Upon  this  I prefently  fent  for 
the  meat  into  my  chamber,  and  caufed  it  to  be  placed  in  a corner  of 
the  room,  made  confiderably  dark  ; and  then  plainly  faw,  with  won- 
der and  delight,  that  the  joint  of  meat  did,  in  divers  places,  fhine 
like  rotten  wood  or  putrid  fifh.  The  chief  circumftances  and  pheno- 
mena, that  I had  opportunity  to  -take  notice  of,  at  fo  inconvenient 
an  hour,  were  thefe. 

1 . But  firft  I muft  obferve,  that  the  fubjedt  I fpeak  of,  was  a neck 
of  veal,  which  had  been  bought  of  a country-butcher  on  the  Fuefday 
preceeding. 

2.  In  this  one  piece  of  meat  I reckon’d  diftinfUy  above  twenty  feve- 
ral places  that  fhone,  tho’  not  all  of  them  alike  ; fome  of  them  doing 
it  but  very  faintly. 

3.  The 
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g.  The  fize  of  thefe  lucid  parts  was  different  ; fome  of  them  being 
as  big  as  the  nail  of  a man’s  middle  finger,  fome  few  bigger,  but  moft 
of  them  Jefs.  Nor  were  their  figures  at  all  more  uniform  ; fome  being 
inclined  to  round,  others  almoft  oval,  but  the  greateft  part  of  them 
very  irregularly  (hap’d. 

4.  The  places  that  fhonc  moft,  were  fome  griffly  or  foft  parts  of  the 
bones,  where  the  butcher’s  cleaver  had  paffed  : but  thefe  were  not  the 
only  luminous  parts ; for  by  drawing  to  and  fro  the  Medulla  fpinalis , 
we  found  that  a part  of  that  alfo  fhone  not  ill.  And  I perceived  one 
place  in  a tendon,  to  afford  fome  light  *,  and,  laftly,  three  or  four 
fpotsin  the  flefhy  parts,  ata  large  diftance  from  the  bones,  were  plainly 
difcovered  by  their  own  light,  tho’  that  were  fainter  than  in  the  parts 
above-mentioned. 

5.  When  all  thefe  lucid  parts  were  furveyed  together,  they  made  a 
very  fplendid  fhew : fo  that  applying  a printed  paper  to  fome  of  the 
more  refplendent  fpots,  I could  plainly  read  feveral  fucceeding  letters 
of  the  title. 

6.  The  colour  that  accompanied  the  light  was  not  in  all  the  fame  : 
but  in  thofe  which  fhone  livelieft,  it  feemed  to  have  fuch  a fine  green- 
ifh  blue,  as  I have  often  obferved  in  the  tails  of  glow-worms. 

7.  But  notwithstanding  the  vividnefs  of  this  light,  I could  not,  by 
the  touch,  difcern  the  lead  degree  of  heat  in  the  parts  whence  it 
proceeded  *,  and  having  put  fome  marks  on  one  or  two  of  the  more 
fhining  places,  that  I might  know  them  again  when  brought  to  the  light, 
I for  a pretty  while  apply’d  to  them  a fealed  weather-glafs,  furnifhed 
with  tinged  fpiritof  wine,  butcould  not  fatisfy  my  felf,  that  the  fhining 
parts  did  at  all  fenfibly  warm  the  liquor. 

8.  Notwithftanding  the  great  number  of  lucid  parts  in  this  neck  of 
veal,  yet  neither  I,  nor  any  of  thofe  who  were  about  me,  could  per- 
ceive the  leaft  ill  fcent,  whence  to  infer  any  putrefadlion  *,  the  meat 
being  judged  very  frefh,  well  conditioned,  and  fit  for  dreffmg. 

9.  The  floor  of  the  larder,  where  this  meat  was  kept,  is  almoft  a 
dory  lower  than  the  level  of  the  ftreet,  being  divided  from  the 
kitchin  but  by  a partition  of  boards,  and  furnifhed  but  with  one 
window,  which  is  not  great,  and  looks  towards  the  ftreet,  that  lies 
northward  from  it. 

10.  The  wind,  as  far  as  we  could  obferve  it,  was  then  at  fouth-weft, 
and  bluftering.  The  air,  by  the  feal’d  thermometer,  appeared  hot  for 
the  feafon'.  The  moon  was  paft  its  laft  quarter.  The  mercury  in  the 
barometer  ftood  at  29^  inches. 

11.  We  cut  off,  with  a knife,  one  of  the  luminous  parts,  which 
proved  to  be  a tender  bone,  about  the  thicknefs  of  a half-crown 
piece,  and  this  appeared  to  fhine  on  both  fides,  tho’  not  equally ; 
and  that  part  of  the  bone,  whence  it  had  been  cut,  continued  ioined 
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Nat.  Hist,  to  the  reft  of  the  neck  of  veal,  and  was  feen  to  fhine ; but  nothing  _ 
near  fo  vividly  as  the  part  we  had  taken  off  did  before. 

12.  To  try,  whether  I could  obtain  any  juice,  or  moift  fubftance, 
from  this,  as  I have  feveral  times  done  from  the  tails  of  glow-worms, 

I rub’d  fomeof  thefofter  and  more  lucid  parts,  as  dextroufly  as  I could, 
upon  my  hand,  but  did  not  at  all  perceive  any  luminous  moifture  was 
thereby  imparted  •,  though  the  flefh  feemed  by  that  operation  to  have 
loft  fome  of  its  light. 

13.  I caufed  alfo  a piece  of  fhining  flefh  to  becomprefied  betwixt  two 
pieces  of  glafs ; but  I did  not  find  the  light  to  be  thereby  extinguifhed. 

1 4.  I put  a luminous  piece  of  the  veal  into  a cryftalline  vial ; and  pour- 
ing on  it  a little  pure  fpirit  of  wine,  after  I had  fhaken  them  together, 

I laid  by  the  glafs,  and  in  about  a quarter  of  an  hour,  or  lefs,  I found 
that  the  light  was  vanifhed. 

15.  But  water  would  not  fo  eafily  quench  our  feeming  fires*.  for  hav- 
ing put  one  of  them  into  a China  cup,  and  almoft  filled  it  with  cold 
water,  the  light  did  not  only  appear,  perhaps  undiminifhed,  through 
that  liquor,  but  above  an  hour  after  was  vigorous  enough  not  to  be 
eclipfed,  though  looked  upon  at  no  great  diftance  from  a burning 
candle. 

1 6.  While  thefe  things  were  doing,  I caufed  the  pneumatical  engine 
to  be  prepared  in  a room  without  fire,  (that  the  experiment  might  be 
tried  in  a greater  degree  of  darknefs ; ) and  having  conveyed  one  of 
the  largeft  luminous  pieces  into  a fmall  receiver,  we  caufed  the  pump 
to  be  plied  in  the  dark  •,  and  perceived,  upon  the  gradual  withdrawing 
of  the  air,  a gradual  leflfening  of  the  light  *,  which  yet  was  never 
brought  quite  to  difappear,  (as  the  light  of  rotten  wood  and  glow- 
worms wou’d  have  done)  or  to  be  fo  near  vanifhing  as  one  would 
have  expedled.  But  by  the  hafty  increafe  of  light,  that-  difclofed  it 
felf  in  the  veal,  upon  letting  in  of  the  air  to  the  cxhaufted  receiver, 
it  appeared  more  manifeftly  than  before,  that  the  dccreafe,  though  but 
flowly  made,  had  been  confiderable.  This  trial  we  once  more  re- 
peated, with  like  fuccefs  * which,  though  it  convinced  us,  that  the 
luminous  matter  of  our  included  body,  was  more  vigorous,  or  tena- 
cious, than  that  of  moft  other  fhining  bodies  -,  yet  it  left  us  fome 
doubt,  that  the  light  would  haye  been  much  more  impaired,  if  not 
quite  made  to  vanifh,  if  the  fubjeft  of  it  could  have  been  kept  long 
enough  in  our  exhaufted  receiver. 

17.  It  was  alfo  found,  that  a leg  of  the  fame  veal,  had  Tome  fhi- 
ning places  in  it  * though  they  were  but  very  few  and  faint 
in  comparifon  of  thofe  confpicuous  in  the  above  - mentioned 
neck. 

18.  March  16.  Between  four  and  five  in  the  morning,  I looked  upon 
a clean  vial,  that  I had  laid  upon  the  bed  by  me,  after  a piece  of 
our  luminous  veal  was  included  in  it,  and  found  it  to  fhine  vi- 
vidly. I looked  upon  it  again  the  third  day,  inclufively,  after  we  had 
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firft  obferved  the  meat  ’twas  cut  off  from  to  be  luminous,  and  I found  Nat.  Hist. 
it  to  fhine  in  the  dark  as  vigoroufly  as  ever  : on  the  4th  day,  its  light  L/TV 
was  alfo  conspicuous  ; fo  that  I was  able,  in  a dark  corner  of  the 
room,  to  fhew  it  even  in  the  day  time  to  three  or  four  very  ingenious 
phyficians.  But  before  the  night  following,  the  light  began  to  decay, 
and  the  offenfive  fmell  to  grow  fomewhat  ftrong  ; which  feems  to 
argue,  that  the  difpofition,  upon  whofe  account  our  veal  was  luminous, 
may  very  well  confift,  both  with  its  being,  and  not  being  in  a ftate  of 
putrefa&ion,  and  confequently  is  not  likely  to  be  derived  merely  from 
the  one  or  the  other.  The  5th  day,  in  the  morning,  looking  upon  it 
before  the  curtains  were  opend,  it  feemed  to  fhine  better  than  it  had 
done  the  day  preceding.  The  fame  night  alfo  it  was  manifeft  enough, 
though  not  vivid,  in  the  dark.  When  I awaked,  the  6th  dayjn  the 
morning,  after  the  fun  was  rifen,  I could  within  the  curtains  perceive 
a glimmering  light  ; but  the  7th  day,  I could  not,  Jate  at  night,  dis- 
cern any  light  at  all. 

19.  I (hall  only  add  one  obfervation  more,  which  may  poffibly 
take  our  thoughts  from  attempting  to  deduce  the  fhining  of  our 
veal  from  the  peculiar  nourilhment,  conftitution,  or  properties  of 
that  individual  calf,  whofe  flefh  it  was.  For,  having  feveral  nights 
fent  purpofely  into  the  larder,  to  obferve  whether  any  veal,  fmce 
brought  thither,  or  any  other  meat,  did  afford  any  light,  a nega- 
tive anfwer  was  always  brought  me  ; except  at  one  time,  which 
happened  to  be  within  lefs  than  48  hours  of  that  wherein  the  lu- 
minoufnefs  of  the  veal  had  been  firft  taken  notice  of  ; for  at  this  time 
there  was  in  the  fame  larder,  a confpicuous  light  feen  in  a pullet, 
that  hung  up  there  ; which  having  caufed  to  be  brought  up  in  a 
darkened  part  of  my  chamber  in  the  night  time,  I perceived  four  or 
five  luminous  places,  that  were  not  indeed  near  fo  large  as  thofe  of  the 
veal,  but  were  little  lefs  vivid  than  they.  All  of  thefe,  I took  notice, 
were  either  upon  or  near  the  rump  •,  and  that  which  appeared  moft 
like  a fpark  of  fire,  fhone  at  the  very  top  of  that  part.  Yet  was  not 
this  fowl  putrefied,  nor  at  all  ill-fcented,  but  fo  frelh,  that  the  next 
day  I found  it  very  good  meat.  And  thus  much  for  natural  * Phof- 

Z 2 phori : 


* The  mercurial  phofphorus  is  a late 
difcovery  ; and  has  been  laboriously  treated 
of  by  M.  Bernoulli , who  feems  to  claim 
the  honour,  if  not  of  the  invention,  yet  of 
having  reduced  the  phenomena  to  rules, 
and  fettled  the  do&rine  thereof.  The  late 
Mr.  Haukjbee,  alfo,  has  made  many  expe- 
riments relating  to  this  matter  ; whence 
it  appears,  that  light  is  producible  from 
quick-filver,  by  palling  common  air  thro’ 
the  body  of  it,  after  the  glafs  receiver  is 
well  exhaulled  ; that  a peculiar  figure,  and 


motion  of  parts,  and  a proper  medium  for 
thofe  motions  to  be  perfoim’d  in,  are  requi- 
fite  to  the  production  of  this  light  ; that  a 
much  lefs  rarified  medium  than  a vacuum,  is 
fufficient  for  the  exhibition  of  this  pheno- 
mena ; and  that  light  is  producible  by  the 
agitation  of  mercury  in  the  open  air,  tho’ 
this  be  very  different  from  that  produced  in 
vacuo,  or  a highly  rarified  medium  ; the 
luminous  parts  in  the  former  cafe  being  di- 
ltinft  and  Separate,  but  united  into  a con- 
tinued body  in  the  other.  But  perhaps, 

the 
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we  fhall  next  proceed  to  confider  the  artificial  kind. 


the  phenomenon  is,  in  fome  degree,  owing 
to  the  fri&ion  of  the  glafs  ; for  this  being 
brifkly  rubbed  with  a dry  body,  will  afford 
a light  in  a dark  place.  See  Haukjbee' s 
P'hxjico  Mecban.  Experiments,  p.  6 — 20,  and 
p.  45  — 52. 

It  appears  alfo  from  other  experiments  of 
the  fame  curious  perfon,  that  light  accompa- 
nied with  heat,  is  producible  in  vacua,  by 
the  friftion  of  amber  upon  woollen.  And 
M.  Bernoulli  informs  us,  that  the  attrition  of 
a diamond  may  produce  a light  as  vivid  and 
ftrong,  as  that  of  a glowing  coal  brifkly  agi- 
tated v^ith  bellows. 

Do  not.  fays  Sir  lfaac  Nevuton,  all  fixed 
“ bodies,  when  heated  beyond  a certain  de- 
“ gree,  emit  light  Aid  fltine  ; and  is  not 
“ this  emifiion  performed  by  the  vibrating 
4‘  motion  of  their  parts  ? And  do  not  all 
**  bodies  which  abound  in  terreftrial  parts, 
“ and  efpecially  in  fulphureous  ones,  emit 
“ light  as  often  as  thofe  parts  are  fufficiently 
“ agitated  ; whether  that  agitation  be  made 
“ by  heat,  or  by  frittion,  or  percuflion,  or 
“ putrefa&ion , or  by  any  violent  motion, 
“ or  any  other  caufe  ? As  for  inftance,  fea- 
“ water  in  a raging  ftorm ; quick-filver  a- 
gitated  in  vacuo ; the  back  of  a cat,  or 
the  neck  of  a horfe,  obliquely  llruck,  or 
“ rubbed  in  a dark  place ; wood,  flelh,  and 
fi(h,  while  they  putrefie ; vapours  arifing 
“ from  putrefied  waters,  ufually  call’d  lgnes 
“ fatui  ,*  hacks  of  moift  hay,  or  corn  grow- 
“ ing  hot  by  fermentation  ; glow-worms,  or 
the  eyes  of  fome  animals  by  vital  moti- 
“ ons ; the  vulgar  phofphorus  agitated  by 


“ the  attrition  of  any  body,  or  by  the  acid 
“ particles  of  the  air;  amber,  and  fome 
“ diamonds,  by  ftriking,  prelling,  or  rub- 
“ bing  them  ; fcrapings  of  ileel  llruck  off 
“ with  a flint  ; iron  hammer’d  very  nimbly, 
“ till  it  become  fo  hot,  as  to  kindle  fulphur 
“ thrown  upon  it;  the  axle  trees  of  chari- 
ots  taking  fire  by  the  rapid  rotation  of  the 
* ‘ wheels  ; and  fome  liquors  mixed  with  one 
“ another,  whofe  particles  come  together 
" with  an  impetus.  So  alfo  a globe  of  glafs, 
“ about  8 or  10  inches  in  diameter,  being 
“ put  into  a frame,  where  it  may  be  fwiftly 
“ turn’d  round  its  axis,  will,  in  turning, 
“ fhine  w'here  it  rubs  againll  the  palm  of 
“ one’s  hand  apply ’d  to  it ; and  if,  at  the  fame 
“ time,  a piece  of  white  paper,  or  white 
“ cloth,  or  the  end  of  one’s  finger,  be  held  at 
“ the  diftance  of  about  a quarter,  or  half  an 
“ inch,  from  that  part  of  the  glafs  where 
“ it  is  mod  in  motion ; the  eledric  vapour, 
“ which  is  excited  by  the  frittion  of  the 
“ glafs  againft  the  hand,  will,  by  dafhing 
“ againft  the  paper,  cloth,  or  finger,  be  put 
“ into  fuch  an  agitation,  as  to  emit  light,  and 
“ make  the  paper,  cloth,  or  finger  appear 
“ lucid  like  aglow-worm  ; and  in  ruffling 
“ out  of  the  glafs,  will  fometimes  puflt  a- 
‘ * gainft  the  finger,  fo  as  to  be  felt.  And 
“ the  fame  things  have  been  found,  by  rub- 
“ bing  a long  and  large  cylinder  of  glafs, 
“ or  amber,  with  a paper  held  in  one’s 
“ hand,  and  continuing  the  friftion  till  the 
“ glafs  grew  w'arm.”  Newton,  Optic,  p. 
314—316. 
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AERIAL  NOCTILUCA. 


SECT.  I. 


I Here  propofe  to  fpeak  only  of  the  artificial  phofphori  *.  And,  The fewal 
as  far  as  I have  hitherto  obferv’d,  thofe.  fadlitious  fhining  bodies,  ki  nds  of  ar  t, fi- 
that  pafs  under  the  name  of  phofphori,  may  be  reduced  to  two  aa  P:0-P-0' 
principal  kinds ; one  of  which  may  be  fubdivided  into  two  or  three. 

The  firft  of  thefe  confifts  of  fuch  bodies,  as  Ihine,  for  fometime,  in  the 
dark,  only  after  being  expos’d  to  the  rays  of  the  fun,  or  of  a vigorous 
flame  •,  of  this  kind  is  the  Bolonian  (tone,  fkilfully  prepared,  and  the 
Phofphorus  her  me  ticus  of  Balduinus ; which  proved  therefore  very  welcome 
to  the  curious,  becaufe  the  Bolonian  ftone  was  for  fome  years  before 
grown  exceeding  fcarce,  even  in  Italy.  And  this,  an  ingenious  traveller, 
then  lately  come  out  of  thofe  parts,  imputed  to  the  death  of  the 
perfon  who  ufed  to  prepare  the  ftone  at  Bolognia  •,  without  having  left 
a fufficient  account  of  his  way  of  making  it  lucid.  And  the  phof- 
phorus of  Balduinus , which,  or  the  like,  may  be  made  both  of  chalk, 
and  another  fubftance,  feem’d  to  me,  when  the  preparation  fucceeded 
beft,  to  catch  the  external  light  far  more  readily  than  the  Bolonian 
ftone.  For  I have  had  of  it,  that,  when  frefh  made,  wou’d,  within 
about  half  a minute,  be  manifeftly  excited,  and  as  it  were  kindled  ; 
fo  that  being  prefently  removed  into  a dark  place,  it  wou’d  retain 
a very  fenfible  light,  tho’  the  external  luminary  whereto  it  had  been 
expofed,  were  but  the  flame  of  a candle. 

But  as  thefe  phofphori  cou’d  very  hardly  be  preferv’d  for  any  long 
time,  fo  fome  of  them  in  a few  months,  and  others  in  a few  weeks, 
wou’d  appear  crack’d,  and  lofe  their  faculty  of  being  excited  by  the 
beams  of  light  *,  whilft  the  Bolonian  ftone,  fkilfully  prepared,  wou’d 


* “ Phofphori  in  general,  fays  M.  Le- 
" mery , may  be  looked  upon  as  a kind  of 
“ fponges,  full  of  luminous  matter,  which 
“ they  contain  fo  loofely,  that  a fmall  ex- 


“ temal  force  will  llrike  it  out,  and  give  it 
“ a luminous  form.”  French  Memoir.  A. 
1709.  p.  542- 

re  tain: 
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Nat,  Hist,  retain  this  faculty  much  longer.  For  I had  a fmall  piece  of  it,  which, 
tho*  kept  negligently,  in  an  ordinary  wooden  box,  preferv’d  its  virtue 
for  feveral  years. 

But  befides  this  firft  kind  of  phofphorus,  which,  to  be  able  to  ffiine, 
muft  have  its  faculty  excited  by  the  beams  of  the  fun,  or  of  fome  other 
actually  fhining  body  •,  there  is  another  fort  which  needs  no  fuch  affift- 
ance,  yet  continues  to  fnine  far  longer  than  the  Bolonian  (tone,  or  the 
phofphorus  of  Balduinus.  This  by  fome  has  been  called  a noctiluca, 
but  more  properly  a felf-lhining  or  luminous  fubftance  •,  and  of  this  Mr. 
Krafft,  a German  chymift,  ffiew’d  his  majefty  two  forts  or  degrees.  To  the 
firft  whereof,  I gave  the  name  of  confident,  or  gummous  noCtiluca  ; this 
fubftance  being  at  leaft  as  yielding  as  bees-wax  in  fummer,  and  its  tex- 
ture not  very  unlike  that  of  cherry-tree  gum.  And  on  accountof  its  unin- 
terruptedafrion,  ’tis  term’d  by  fome  in  Germany , the  conftant  no&iluca, 
which  title  it  deferves  *,  fince  this  phofphorus  is  by  far  the  nobieft  we 
have  yet  feen.  Fortho’  there  were  not  much  of  it,  and  tho’  kept  by  it 
felf,  in  a little  vial  well  flopped,  it  would,  without  being  externally  excit- 
ed, inceflantly  fliine,  as  he  affirmed,  both  day  and  night  ; yet  the  light 
it  afforded,  feemed  but  little,  if  at  all  more  vivid  than  I have  fometimes 
obferved  in  the  liquor  of  glow-worms,  and  other  natural  phofphori. 

Befides  this  gummous  nodtiluca,  Mr.  Krafft  had  a liquid  one,  that,  per- 
haps, was  made  only  by  diffolving  the  former  in  fome  convenient  liquor, 
tho’  the  lucidnels  of  this  was  not  permanent  like  that  of  the  other  *, 
but  within  no  very  long  time,  efpecially  when  ’twas  divided  into  fmall- 
er  portions,  and  left  expofed  to  the  air,  wou’d  expire  or  vaniffi. 

And  befides  the  gummous,  and  the  liquid  noCtiluca,  hitherto  mention- 
ed, we  may  add  a third  kind  that  we  our  felves  lately  prepared,  which 
feems  to  be  of  a fomewhat  different  nature  from  them  both ; for  ours 
wou’d  not  ffiine  of  it  felf,  like  the  conftant  noftiluca,  nor  yet  after  the 
manner  of  the  liquid  noCtiluca ; but  the  bare  contact  of  the  air,  with- 
out any  external  rays  or  heat,  would  therein,  immediately  produce  a 
light,  that  might  eafily  be  made  durable  in  a well-ftopped  veffel  ; and 
which  is  confiderable,  the  fhining  fubftance  was  not  the  body  of  the 
liquor  included  in  the  vial,  but  an  exhalation  or  effluvium,  mix’d  with 
the  admitted  air  ; for  both  which  reafons  I gave  it  the  name  of  the 
aerial  noftiluca. 

Thefe  are  the  feveral  phofphori  that  I have  yet  feen  •,  but  future  in- 
duftry  may  difcover  fome  new  kinds  or  variations  of  felf-fhining  fub- 
ftances,  which  willdeferve  new  names  •,  and  among  them,  perhaps,  that 
of  folid  noCtiluca’s. 

The  origin  After  Mr.  Krafft  had  fhewn  me  both  his  liquid  and  confident  phofpho- 
■af  the  aerial  rus  •,  being,  by  the  phenomenal  then  obferved,  made  certain,  that  there 
7 vihluca.  js  rea]ly  fuch  a factitious  body  to  be  made,  as  wou’d  ffiine  in  the  dark, 

without  having  been  before  illumined  by  any  lucid  fubftance,  and  with- 
out being  hot  as  to  fenfe  *,  I confidered  in  what  way  it  might  be 
moft  probable  to  produce,  by  art,  fuch  a fhining  fubftance.  Mr. 
Krafft , indeed,  gave  me  in  return  of  a fecret  I communicated  to  him, 

a re- 
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a remote  hint  of  the  principal  matter  of  his  phofphori,  by  faying  it  Nat.  Hist. 
was  fomewhat  that  belong’d  to  the  body  of  man. 

But  I made  many  fruitlefs  attempts,  with  many  unlucky  accidents, 
before  I cou’d  bring  the  thing  to  bear  •,  till,  at  length,  being  confident 
upon  the  nature  of  the  thing,  I would  not  believe  the  fkilful  labourer 
when  he  told  me,  with  concern,  that  what  I expected  was  not  pro- 
duced ; but  going  my  felf  to  the  laboratory,  I quickly  found',  that  by 
the  help  of  the  air,  or  fome  agitation  of  what  had  pafs’d  into  the 
receiver,  I cou’d,  in  a dark  place,  tho’  it  was  then  day,  perceive  fome 
glimmerings  of  light. 

But  this  tedious  purfuit  only  gave  me  a liquid  phofphorus,  not  fuch 
a folid  one  as  that  of  Mr.  Kraft  and  I was  willing  to  think,  that 
this  defedt  might  be  imputed  to  the  cracking  of  the  retort,  before  the 
operation  was  quite  finifhed.  However,  I have,  by  this  means, 
found  a fubftance  that  needs  nothing  but  the  air  to  kindle  it,  and  that 
in  a moment.* 

The  ufes  that  may  be  made  of  a nodtiluca,  efpecially  of  the  con fi-  The  ufes  of 
ftent  kind,  are  not,  in  probability,  to  be  all  of  them  eafily  forefeen.  phofphori. 

But  if  the  lucid  virtue  of  the  conftant  nodliluca  cou’d  be  confider- 
ably  invigorated,  it  might  prevent  a great  deal  of  danger  to  which 
fhips  are  expofed,  by  the  neceflity  men  often  have  to  come  into  the 
gun-room,  with  common  flames,  to  take  out  powder.  And,  perhaps, 
our  light  may  be  of  ufe  to  thofe  who  dive  in  deep  waters  ; and  might 
very  fafely  and  conveniently  be  let  down  into  the  fea,  to  what  depth 
one  pleafes,  and  kept  there  for  a long  time,  to  draw  together  the 
fifh,  that  will  refort  to  the  light  of  a fire  or  candle  ; as  is  pradlifed 
in  feveral  parts  of  Scotland  and  Ireland , by  the  fifhermen  f.  The 
felf-fliining  fubftance,  which  is  our  aerial  nodtiluca,  affords  a light, 
that  was  able,  when  I wak’d  in  the  night,  to  fhew  me  diftindt- 
ly  the  bignefs  and  ftiape  of  fome  joints  of  my  fingers,  and  difcover’d 
it  felf  in  the  form  of  a capital  letter,  cut  out  of  a piece  of  black 
paper,  pafted  upon  the  vial  ; fo  that  it  may,  probably,  fuffice  to  lhew 
the  hour  of  the  night,  when  one  wakes,  if  it  be  placed,  inftead  of  a 
lamp  or  candle,  behind  an  index,  where  the  figures  employed  to  mark 
the  hours,  are  cut  out.  It  may  alfo  ferve  to  make  a guide  knowabJe 
at  a diftance,  in  tempeftuous  winds,  great  fhowers,  and  the  darkeft 
nights.  Probably,  alfo,  fo  fubtile  and  noble  a fubftance  may  have 
great  medicinal  virtues.  And  tho’  our  nodtiluca  had  none  of  theie,  yet 


* From  Mr.  Haukjbee' s experiments, 
made  with  the  phofphorus  of  urine,  it  ap- 
pears, that  its  light  is  improved,  or  made 
more  diftind,  by  the  rarifadicn  of  the  air  ; 
or  the  taking  off  the  preffuie  of  the  atmof- 
phere.  See  Haukjhee's  Experim.  p.  122 — 124. 

f For  thefe  and  the  like  purpofes  M.  Ber- 
noulli 's  perpetual,  portable  phofphorus  feenis 


much  better  contrived.  This  phofphorus  is 
only  a proper  quantity  of  well  purified  mer- 
cury, inclofed  in  a very  clean  glafs  veffel 
thoroughly  exliauiled  of  air  ; for  Inch  a vef- 
fel being  barely  ihook,  will  afford  a very 
confiderable  light  in  the  dark,  without  the 
lead  danger  of  iiie'. 


it 
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it  may  be  highly  valuable,  if  it  fhall  be  found  conducive  to  difcover 
the  nature  of  light. 

But  to  come  to  what  I here  chiefly  intend,  the  obfervations  we  made 
upon  our  nodliluca. 

1.  The  veflfels  not  holding  entire  to  the  lafl,  we  had  more  diffi- 
culty than  weexpedled,  to  get  out  the  fhining  matter  ; and  were  obliged 
to  fave  as  much  as  we  cou’d  of  it,  by  ftnall  parcels,  in  diflinel  vials, 
whereof,  tho’  the  firft  was  judged  to  contain  the  mod  vigorous  portion 
of  the  fhining  liquor,  yet  I thought  fit  to  make  my  trials  with  the 
nodliluca,  faved  in  the  fecond  ; fetting  afide  fome  more  faint  and 
aqueous  liquor,  that  we  afterwards  faved  in  a third  vial  •,  with  a 
thicker  matter  that  remained  upon  a paper,  when  fome  of  the  liquor 
had  been  put  into  it  to  be  filter’d  ; and  this  paper  we  kept  in  a fourth 
glafs,  which,  tho’  wide-mouthed,  was  carefully  flopp’d. 

2.  The  fecond  vial  was  capable  of  holding  about  two  ounces  of  wa- 
ter •,  but  it  contained  not  above  one  fpoonful  of  our  fhining  liquor  *, 
which  by  day-light  appeared  muddy,  and  of  a greyifh  colour  ; fome- 
whatlike  common  water  render’d  opake,  by  a quantity  of  wood-afhes 
well  mixed  with  it.  When  no  light  appeared  in  the  glafs,  we  obferv’d 
all  the  cavity  that  reached  from  the  liquor  to  the  neck,  to  be  tranfpa- 
rent ; as  if  there  were  nothing  but  a fpoonful  of  dirty  water  at  the 
bottom  of  it.  But  when  the  liquor  was  made  to  fhine  vividly,  all  the 
cavity  of  the  glafs  unpoffefs’d  by  the  liquor  appeared,  in  an  external 
light,  to  be  full  of  fumes  •,  which,  being,  in  the  containing  vial, 
removed  into  a dark  place,  appeared  lucid  ; and  fometimes  like  a flame 
that  feemed  to  be  reverberated  ; and  to  be  made,  as  it  were,  to 
circulate  by  the  clofe  flopp’d  neck,  and  the  fides  of  the  vial.  And 
the  appearance  of  whitifh  fumes,  when  the  glafs  was  look’d  upon  in 
an  external  light,  was  fo  ufual  a concomitant  of  its  fitnefs  to  lhine 
in  the  dark,  that  upon  viewing  the  vial  by  day-light,  I cou’d  readily 
tell,  by  the  prefence  or  abfence  of  that  mill,  whether  the  matter  wou’d, 
in  a dark  place,  appear  luminous  or  not  ? 

3.  When  this  liquor  had  been  kept  for  an  hour  or  two,  in  fome 
dark,  quiet  place,  or  even  in  the  pocket;  if  in  a darkned  room,  my 
eyes  were  call  toward  the  place  where  the  vial  was  held,  I cou’d  not 
perceive  it  to  afford  any  light  at  all;  and  tho’  the  liquor  were  ftrongly 
fhook,  yet  I cou’d  not  difcern,  that  this  motion  alone  was  able  to  bring 
it,  or  its  vapours,  to  be  manifeflly  lucid.  But  as  foon  as  I unflopp’d 
the  vial  in  the  dark,  there  began  to  appear  a light,  or  flame,  in  the 
cavity  of  it.  Whatever  be  the  nature  and  fubjedl  of  this  light, 
it  appeared  to  have  a great  dependance  on  the  frefli  air  : for,  (1.)  I 
never  obferved  it,  either  in  the  liquor,  or  upon  the  furface  thereof ; but 
Hill  the  fhining  began  at  the  upper  part,  which  was  firft  touched  by 
the  outward  air,  and  made  a progrefs  quick  indeed,  tho’  not  fo  inftan- 
taneous,  but  the  eye  cou’d  follow  it  from  the  top  to  the  bottom  of 
the  vial. 

(2.)  The 
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• (2.)  The  contact  of  the  air  feemed  neceflary  to  the  propagation,  as  Nat.  Hist. 

well  as  the  production  of  this  flame  or  light  *,  for  if  having  fhaken  the 
vial,  that  the  liquor  might  either  wet  the  Hopple,  or  communicate 
fomething  to  it,  I warily  bent  the  cork,  fo  that  only  a few  particles  of 
the  outward  air  cou’d  infinuate  themfelves  between  the  Hopple  and  the 
neck  of  the  glafs  ; there  would  appear  on  the  Tides,  and  perhaps,  be- 
neath the  cork,  little  flames,  as  it  were  ; which  yet,  tho’  very  vivid, 
were  not  able  to  propagate  themfelves  downwards  ; but  when  the 
cork  was  quite  removed,  and  accefs  thereby  allowed  to  a greater  quan- 
tity of  air,  the  flame  or  light,  prefently  diffufed  it  felf  thro’  the  whole 
cavity  of  the  vial,  and  reached  as  low  as  the  furface  of  the  liquor. 

(3.)  Tho’  often  the  light  feemed  more  vivid  near  the  furface  of  the 
liquor  than  elfewhere,  yet  when  by  Hopping  the  vial  again,  prefently 
after  I had  open’d  it,  I endeavoured  to  deflroy  the  flame  or  light  ; 

I generally  obferved,  that  when  it  was  ready  to  vanifh,  it  began  to 
difappear  firH  at  the  bottom  of  the  vial,  and  feemed  to  fhrink  more 
and  more,  as  it  were  upwards,  till  it  expired  at  the  neck.  (4.)  But, 
on  the  other  fide,  when  I kept  it  unflopp’d  for  t\yo  or  three  minutes, 
tho’  I afterwards  Hopp’d  the  vial  very  clofe  ; the  air,  that  had  more 
leifure  than  ordinary  to  infinuate  it  felf,  wou’d  fo  cherifh  the  flame, 
that  the  light  wou’d  continue  fometimes  for  an  hour  or  two,  and  once 
or  twice  it  lafled  no  lefs  than  three  hours.  Laflly  > it  feemed  that  fome 
elaflic  particles  of  the  included  air,  or  fome  fubflance  that  concurr’d 
to  maintain  the  flame,  was  wafled  or  depraved,  and  weaken’d  by  being 
pent  up  in  the  vial  with  the  effluvia  of  the  liquor  ; fince  when  the  vial 
had  been  kept  Hopp’d  for  a competent  time,  and  its  cavity  appeared 
tranfparent  in  the  outward  light,  if  I cautioufly  took  out  the  Hopple, 
the  external  air  feemed  manifeflly  to  rufh  in,  as  if  the  fpringynefs  of 
the  internal  had  been  notably  weaken’d  by  the  operation  of  the  flame 
upon  the  matter  with  which  it  was  kept  imprifoned.  And  altho’  in  the 
vial,  moderately  fhaken,  when  the  light  was  quite  vanifhed,  I cou’d 
not  make  the  liquor  begin  to  fhine  ; yet  when  by  unflopping  it  a little, 
the  flame  was  kindled  in  the  cavity  of  the  glafs  *,  then  by  fhaking  it 
again,  tho’  more  faintly  than  before,  the  light  feemed  to  be  manifeflly 
increafed . 

4.  If  I laid  a little  of  our  liquor,  when  it  was  in  its  dark  Hate,  up- 
on my  hand,  or  on  the  Hopple  of  the  vial,  it  wou’d  often  remain  there, 
without  difclofing  any  glimpfe  of  light  •,  but  if  I rubb’d  it  with  my 
linger,  it  wou’d  fhine  more  vividly  than  it  ufed  to  do,  at  befl,  in  the 
vial,  when  the  neck  of  it  was  Hopp’d  •,  and  this  vivid  light,  whilft  I 
continued  to  rub  the  matter,  feemed,  from  to  time,  to  flame  and 
flafh-;  and  not  only  fmelt  oflfenfive,  but  viflbly  fent  up  a large  fmoke, 
as  if  it  had  been  fome  common,  culinary  flame  ; and  when,  upon  ceafing 
to  rub  the  liquor,  it  had  ceafed  to  fhine  for  a pretty  while  •,  yet  when 
T rubb’d  it  again,  it  wou’d  again  appear  luminous.  But  by  little  and 
little  the  lucid  virtue  decay’d,  till  ’twas  in  vain  to  rub  any  more. 

Vol.  Ill,  A a 5.  The 
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5.  The  light  of  our  liquor,  when. excited,  feemed,  for  degree,  much 
like  that  obferved  in  fome  fpecies  of  rotten  wood,  tho*  not  the  mod 
vivid  fort  -,  and  when  furrounded  with  bodies  of  a black  colour,  the 
reflection  of  it  from  them,  was  little  or  none.  But  very  white  bodies 
held  contiguous  to  it,  were  manifeftly  illumined  by  it  ; efpecially  if 
the  eye,  having  been  long  kept  in  the  dark,  was  made  more  fufcepti- 
ble  of  the  fainter  impreffions  of  light  ; fo  that  waking  before  break 
of  day,  and  inclofing  both  the  glafs  and  my  head  between  the  bed- 
clothes, the  light  feemed  to  be  very  confiderable,  and  illumined  the 
compafsof  a foot  or  more  in  diameter  •,  and,  probably,  wou’d  have  dif- 
fus’d it  felf  further,  if  it  had  not  been  bounded  by  the  Iheets  ; whofe 
whitenefs  made  the  reflection  of  the  light  from  them  appear  very  pret- 
tily. And,  by  the  help  of  this  light,  I cou’d  eafily  perceive  my  fin- 
gers, and  a ring  I wore  •,  tho’  I cou’d  not  diftinguiffi  the  colours  of  a 
redd ilh  diamond,  and  two  emeralds,  that  were  fet  in  it.  With  regard 
to  the  light  within,  the  included  flame  of  our  vial  was  opake  ; for  both 
at  fome  other  times,  and  when  I made  the  laft  obfervation,  I cou’d  not 
at  all  perceive  my  finger,  when  the  Aiming  fubftance  was  interpofed 
betwixt  it  and  my  eye.  But,  in  reference  to  the  external  light,  the 
flame,  or  Alining  matter,  was  tranfparent  ; for  even  in  a very  faint 
light,  by  which,  I think,  I could  fcarce  have  read  an  ordinary  print ; 
if  I held  our  luminous  vial  between  the  window  and  my  eye,  I cou’d 
very  plainly  fee  my  finger  on  the  farther  fide  of  the  glafs  *,  tho*  if 
my  eye  were  placed  between  that  and  the  light,  the  tranfparency  would 
appear  fomewhat  leffen’d  •,  becaufe  the  cavity  feemed  fill’d  with  a kind 
of  whitifh  miff.  The  like  tranfparency,  and  whitifh  fumes,  obfervabie 
in  the  fame  luminous  fleams  or  flame,  when  the  vial  was  look’d  on  a- 
gainft  and  from  the  light,  I found,  if  inflead  of  the  day-light,  I em* 
ployed  that  of  a candle. 

6.  Having  the  opportunity  of  a convenient  place,  and  a fair  day,  I 
fet  the  vial,  about  noon,  in  a window,  opened  towards  the  fouth,  and 
left  it  there  expos’d  to  the  fun- beams  for  a confiderable  time  ; to  try, 
whether  they  would,  upon  account  of  their  agitation,  or  fome  ima- 
ginable affinity  of  nature,  kindle  or  excite  the  liquor,  or  its  effluvia. 
But  I could  not  perceive  that  the  fun-beams  had  fuch  an  operation  ; 
nor  could  I perceive  any  whitifh,  or  mift-like  fumes,  in  the  cavity  of 
the  glafs  i nor  any  light  in  the  vial,  placed  in  the  darkeft  corner  of 
the  room. 

7.  Acid  and  alkaline  fpirits,  being  reckoned  the  moll  fubtile  and 
operative  fubftances,  obtainable  from  mixed  bodies  by  diflillation  j I 
thought  it  worth  while  to  try  by  the  tail,  whether  our  Alining  liquor 
abounded  with  particles  of  either  of  thofe  kinds  ? I did  not,  how- 
ever, find,  that  the  liquor  I put  upon  my  tongue,  was,  in  the  leafl, 
acid  ; nor  that  it  was  fenfibly  alkaline,  as  the  falts  and  fpirits  afforded 
by  hartlhorn,  blood,  &c.  but  it  feemed  to  have  an  odd,  empyreuma- 
tical  taft,  almofl  like  the  fpirit  of  crude  tartar  j its  fmell  refembling 
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that  of  fome  empyreumatical  oil,  with  a lcent  fomewhat  like  dale  Nat.  Hist. 
urine.  I likewife,  for  further  trial,  put  a little  of  our  liquor  to  fome 
drops  of  blue  fyrup  of  violets  ; but  the  mixture  was  not  thereby 
turn’d  green,  which  it  wou’d  have  been  by  a quarter  fo  much  fpirit  of 
hartfhorn,  of  blood,  or  of  fome  other  fpirit  abounding  with  fait  of 
an  urinous  nature. 

8.  Some  other  trials  I made,  with  very  fmall  quantities  of  our  liquor  ; 
but  thefe  no  more  than  the  former  ihewed  it  to  belong  manifeftly  to 
the  tribe  of  acids  ; or  to  that  of  alkalies  *.  Sometimes  when  I fhook 
the  vial,  fo  that  the  whole  body,  even  to  the  bottom  of  the  liquor, 
was  fpread  all  over  the  infide  of  the  glafs  ; I could  obferve,  that  in 
many  places,  feveral  little  grains,  or  corpufcles,  belonging  to  the 
opake  matter,  that  concurr’d  to  compofe  the  liquor,  duck  here  and 
there  to  the  infide  of  the  vial  •,  and  that  thefe  being  of  a confident,  not 
a fluid  nature,  and  therefore,  probably,  more  denfe  than  the  thinner 
parts  of  the  phofphorus,  flione  very  prettily  and  diftincdly,  almod  like 
extremely  little  dars,  or  rather,  radiant  fparks  of  fire,  whofe  light 
was  brilk  enough  to  be  didinflly  vifible,  notwithdanding  that  of  the 
flame  was  contiguous  to  them,  and  filled  the  cavity  of  the  vial.  And 
thefe  lhining  corpufcles  ufually  continued  peculiarly  vivid,  as  long  as 
I thought  fit  to  look  on  them. 

9.  Being  defirous  to  try,  what  water  would  do  towards  quenching 
our  fhinirg  liquor,  I thought  fit  to  make  the  experiment,  when  time 
and  many  trials  had  much  impaired  its  vigour.  And,  accordingly, 
having  in  a dark  place  undopp’d  the  vial,  and  wetted  the  tip  of  my 
finger  with  the  included  liquor,  I could  not  perceive  that  it  then  gave 
any  fenfible  light  ; wherefore,  having  brifkly  rubb’d  the  moiden’d 
finger  againd  my  other  hand  for  a few  moments,  both  the  rubb’d  part 
of  my  hand,  and  my  finger,  appear’d  adorned,  each  of  them  with  a 
flame  ; and  tho’  upon  dipping  my  finger  in  water,  the  flame  was,  as 
it  were,  extinguilhed,  fince  the  light  prefently  vanifhed  *,  yet  having 
taken  it  out  again,  and  rubb’d  it,  without  previoufly  drying  it  up- 
on the  other  hand,  as  I had  done  before,  the  light  quickly  appeared 
again. 

10.  Having  one  night  opened  the  vial,  I quickly  dopp’d  it  again, 
and  put  it  in  my  pocket  till  I went  to  deep  ; and  then  laying  it  by  me 
in  the  bed  ; when  the  candles  were  carried  out  of  the  room,  I per- 
ceived the  light,  whofe  duration  I did  not  expect  would  exceed  one 
hour,  to  continue  dill  vivid  ; then  fhaking  the  glafs  a little  before  I 
compofed  my  felf  to  deep,  I laid  it  by  till  I waked  in  the  morning  ; 
when  looking  upon  it  again,  it  appeared  to  {hine  more  vigoroufly  than 
it  had  done  at  firfi  : and  from  the  time  I open’d  it,  over-night,  till 
the  lad  time  I had  occafion  to  look  upon  it,  the  next  morning,  it  had 

A a 2 con- 


* The  phofphorus  of  urine,  when  ana- 
lyz’d, yields  a very  acid  liquor,  and  a ter- 
reitr.'al,  unftuous  fubftance  ; the  former 


whereof  is  not  at  all  inflammab’e,  and  the 
latter  will  fcarce  burn.  See  Memoir,  dt 
l' Acad.  R , A.  1706.  p.  550, 
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continued  fhining  for  12  hours  •,  to  which,  whether  the  extraordinary 
warmth  obferved  that  particular  night,  had  contributed  any  thing,  I 
dare  not  determine  ; but  fliall  rather  add,  that  tho’  the  phenomenon 
happen’d  very  rarely,  yet  this  was  not  the  only  time  I obferved  it  •, 
for  once  more  it  occurr’d  to  me,  and  then  the  light  continued  about 
fifteen  hours,  that  I took  notice  of  i how  much  longer  it  might  have 
lafted,  I was  hindered  from  obferving.  But  this  circumftance  feem’d 
confulerable,  that  the  long  duration  of  our  unburnin^  flame  happen’d 
after  the  reft  of  the  trials  and  obfervations  had  been  made  ; when  by 
them  the  vigour  of  the  fhining  matter  might  reafonably  be  expected 
to  have  been  very  much  impair’d. 

11.  But  after  the  foregoing  obfervations  had  been  made  with  our 
fecond  vial  ; coming  one  night  to  open  it,  in  order  to  fhew  the  phe- 
nomenon to  a friend,  I found  no  light  at  all  appear,  tho’  I fhook  the 
contained  liquor,  and  kept  the  vial  for  a pretty  while  flopp’d  ; till 
having  taken  out  fome  drops  of  the  liquor,  and  rubb’d  them  upon  my 
hand,  they  offered  fo  vivid  a light,  or  flame,  as  fatisfied  him  of  the 
poffibility  of  a true  nodtiluca.  And  fince  that  time  I have  not  found 
the  vial  to  afford  any  light,  barely  upon  its  being  unftopp’d  ; fo  that 
either  fome  bodies  unfkilful  curiofity  has,  unknown  to  me,  fpoil’d  the 
liquor  ; or  elfe  fo  little  a quantity  as  I had  at  firft,  is  by  the  many  and 
various  trials  I made  with  it,  difpirited  and  exhaufted. 

12.  But  as  the  air  may  concur  to  the  fhining  of  our  noftiluca,  by  ex- 
citing a certain  kind  of  brifk  motion  in  the  parts  of  it  ; I thought  fit 
to  try  whether,  tho’  I had  found  the  bare  fhaking  of  the  vial  to  be 
ineffectual,  yet  an  aflual  heat,  whereby  the  parts  muft  be  more  vehe- 
mently and  varioufly  agitated,  might  not  enable  the  air  to  do  what 
otherwife  it  cou’d  not  perform  : I therefore  held  our  vial  near  the 
fire  till  it  grew  confiderably  warm  ; and  then  by  fhaking  it  a little, 
and  unftopping  it  in  a dark  place,  I perceiv’d  the  exhalations  that  pof- 
fefs’d  its  cavity  to  fhine  as  formerly,  but  their  light  was  very  momen- 
tary ; and  tho’  afterwards  it  fometimes  appeared,  it  was  not  vivid,  nor 
lafted  for  a minute,  or  perhaps  half  fo  long  •,  tho’  it  feem’d  that  when 
frefh  air  was  then  allow’d  accefs,  its  duration  was  thereby  fomewhat 
lengthen’d. 

I now  proceed  to  our  other  vials. 

A fmall  portion  of  liquor,  not  much  exceeding  a fpoonful,  that  was 
the  firft  I faved,  being  put  into  a long  and  fomewhat  (lender  cylin- 
drical vial  of  cryftalline  glafs,  afforded  us  the  enfuing  phenomena. 

Soon  after  the  muddy  liquor  was  poured  into  the  vial,  it  appeared 
vigoroufly  luminous,  and  continued  to  fhine  for  ten  hours,  that  I took 
notice  of. 

And  prefuming  the  fhining  matter  was  not  fo  much  the  liquor  it  felf, 
as  an  aggregate  of  fuch  effluvia  of  it,  as  affefted  and  excited  by  the 
air,  wou’d  become  lucid  ; I thought  fit  to  take  particular  notice  how 
the  air  wou’d  work  upon  the  exhalations  of  this  more  vigorous  liquor. 

And 
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And  accordingly  having  fully  opened  the  vial,  tho’  I very  foon  after  Nat.  Hist. 
(lopp’d  it  again,  I obferv’d  a great  commotion  to  be  made  in  the  l/VNJ 
cavity  of  the  glafs  unpofTefs’d  by  the  liquor  •,  for  the  new  lucid  exha- 
lations feemed  to  have  a brifk,  and  almoft  circular  motion  along  the 
fides  of  the  glafs,  and  to  make,  as  it  were,  a little  whirlwind,  that 
impetuoufly  carried  it  round  *,  and  this  renew’d  rotation  was  not  only 
manifeft,  but  laded  much  longer  than  one  wou’d  have  expe<5led  ; fo 
great  a commotion  did  the  air  feern  to  have  produced  in  the  effluvia, 
and  perhaps  in  the  neighbouring  parts  of  the  liquor  it  felf.  Upon  the 
ceafing  of  this  unufual  motion,  the  light  did  not  ceafe  ; tho’  I obfer- 
ved  not  how  long  ’twould  have  laded. 

14.  Having  heedfully  taken  out  the  Aopple  of  our  vial,  in  our  dark 
place,  after  it  had,  for  a long  time,  ceafed  from  fhining  ; I obferv’d  the 
external  air  to  rufh  into  the  cavity  of  the  glafs  with  noife,  and  fo  fwift- 
ly,  that  it  did,  I confefs,  furprize  me  *,  as  if  the  preceeding  flame,  tho* 
not  fenfibly  hot,  had,  after  the  manner  of  culinary  flames,  confiderably 
weaken’d  the  fpring  of  the  included  air -,  and  fo,  difabled  it  to  refid 
the  whole  prefllire  of  this  external  air-,  when,  by  the  removal  of  the 
(topple,  it  was  expofed  thereto.  But  fometimes,  when  no  luch  eruption 
of  the  air  had,  in  a long  time,  preceeded,  I have  obferved  rotations  of 
lucid  matter  in  the  cavity  of  the  vial  *,  which  therefore  feem  to  pro- 
ceed from  Tome  other  caufe ; tho’  this,  whatever  it  be,  produced  but 
fuch  a rotation  as  was  lefs  general,  lefs  brifk,  and  lefs  lading. 

15.  Whild  our  liquor  was  yet  frefh  and  vigorous,  Idip’d  my  finger  in 
it,  and  therewith  moidened  leveral  parts  of  my  hands,  and  thofe  of  o- 
thers  i upon  which  we  obferved,  that  the  places  touch’d,  efpecially  if  they 
were  a little  rubb’d,  (hone  very  vividly,  as  if  adlual  flames  (but  not  of 
a blue  colour,  like  that  of  common  fulphur,  or  of  fpirit  of  wine)  were 
burning  on  them.  And  thefe  flames  were  not  at  all  uniform  in  their 
manner  of  burning  *,  for  they  often  feem’d  to  tremble  much,  and  fome- 
times, as  ’twere,  to  blaze  out  with  fudden  fiafhes,  that  were  not  lad- 
ing. And  tho’  it  might  feem  drange,  that  fo  fmall  a quantity  of  mat- 
ter, as  adhered  to  this  or  that  part  of  the  hand,  (hou’d  afford  fo  du- 
rable a flame  yet  if  that  part  were  rubb’d  againd  the  fame  perfon’s 
other  hand,  or  the  (kin  or  linen  of  a by-dander,  the  part  new  touch’d 
wou’d  (laine  as  the  other  continued  to  do  : and  tho’  thefe  flames  were 
remarkable  for  their  vivid nefs,  yet  they  long  continued  to  afford  the 
company  a very  pleaflng  fpedlacle.  And,  notwithdanding  the  darknefs  of 
the  room,  it  was  manifeft,  that  they  emitted  great  plenty  of  a whitifh 
fmoak,  which,  or  fome  other  effluvia  from  the  fame  matter,  imbued 
the  neighbouring  air  with  a rank  and  offenfive  fmell.  The  colour'of 
thefe  feeming  flames  was  not  like  the  phofphorus  of  Balduinus , when 
’tis  very  well  prepared,  and  has  been  expofed  10  a vigorous  light,  red, 
almod  like  well  kindled  charcoal  -,  but  yellow,  like  that  of  the  middle 
part  of  the  flameof  a candle.  And  notwithdanding  the  blaze  and  fmoak, 
that  accompanied  thefe  flames,  we  could  not  perceive  in  them  any  fen- 

fible 
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Nat.  Hist,  fible  heat;  nor  did  they  at  all  finge  the  fine  linen  of  the  ladies  pre- 
fent,  whereon  fome  of  them  feem’d  to  burn  ; fo  that  if  we  admit  a 
fiamma  vitalis  in  the  heart,  this  unburning  and  harmlefs  flame  may  fup- 
ply  us  with  a far  better  illuftration  thereof,  than  the  fcorching  flame 
of  fpirit  of  wine,  that  is  ftill  commonly  employ’d  for  an  example 
of  it. 

1 6.  When  with  my  finger  dipp’d  in  this  liquor,  I drew  fhort  lines 
upon  linen,  there  was  left  a fhining  traCt  upon  that  part  over  which 
my  finger  pafied  *,  yet  having  found  it  too  thick,  or  too  faintly  lucid, 
to  be  employed  like  ink  in  an  ordinary  pen,  I tried  whether  I cou’d 
draw  lucid  letters  with  a pencil,  which,  for  that  purpofe,  I dipp’d 
in  our  liquor-,  but  was  furprized  to  find,  that  the  characters  I drew 
did  not  at  all  fhine  in  the  dark.  SufpeCting,  however,  that  the  pencil 
might  have  retained,  among  the  hairs  it  confided  of,  the  more  tenaci- 
ous and  vigorous  parts  of  the  matter  it  had  imbibed,  and  left  only  the 
more  aqueous  and  ftrengthlefs  parts  upon  the  paper  -,  I took  the  pencil 
in  one  hand,  and  with  the  other  comprefied  and  wreath’d  a little  the 
brufhy  part  of  it,  to  excite  the  matter,  that,  probably,  was  lodged 
there.  By  which  means,  that  part  of  the  pencil  was  brought  to  look 
as  if  it  were  all  of  a light-fire,  and  feem’d  to  burn  like  a fimall  wax- 
taper  *,  but  with  a more  blazing  and  pleafant  flame,  which,  fometimes, 
fhooting  downwards,  and  playing  about  thehairsof  the  pencil,  appear’d 
like  the  lambent  flame  defcrib’d  in  Virgil.  But  this  delightful  phenomenon 
decay’d  by  degrees,  till  no  more  light  was  feen  ; after  which,  never- 
thelefs,  the  flame  would,  of  it  felf,  break  out  as  if  it  came  from  the 
internal  parts  of  the  pencil,  fhine  for  a pretty  while,  and  then  feem 
quite  to  expire*,  yet  ftill  it  would,  on  a Hidden,  difclofe  it  felf  again  ; 
and  when  it  had  continued  a while  in  a tremulous  motion,  die  again  to 
all  appearance.  And  tho’  this  lambent  flame  did  not,  that  I perceived, 
burn  or  finge  the  flender  hairs,  among  which  it  feem’d  to  blaze  ; yet 
it  always  manifeftly  emitted  as  much  fmoak  as  a common  burning  ta- 
per of  that  bignefs  wou’d  have  done.  This  viciflitude  of  extinction 
and  re-appearance  of  light  lafted  till  I was  weary  of  obferving  it  ; and 
then  having  again,  with  my  fingers,  comprefs’d  and  ftrongly  twi fled  the 
hairs  of  the  pencil,  I made  them,  as  formerly,  afford  a confiderable 
light,  which  I thought  was  in  the  aCtion,  accompanied  with  a very 
lenfible,  but  momentary  heat.  But  notwithftanding  this  heat,  ’twas  in 
vain  that  I tried,  by  comprefling  the  pencil  firft,  and  then  rubbing  it 
upon  gun-powder,  well  dried  and  heated,  to  fire  the  powder.  This  I 
fail’d  in  doing,  likewife,  when  I made  die  trial  with  circumftances  fome- 
what  more  likely  to  render  it  fuccefsful.  And  indeed  Mr.  Krafft , when 
he  kindled  gun- powder  at  my  lodging,  was  obliged  to  ufe  his  confi- 
dent imd  conftant  noCliluca,  and  to  have  the  gun-powder  prepared,  by 
being  made  fo  hot,  that  ’twasalmoft  ready  to  take  fire  of  it  felf.  Bat  I 
muft  not  omit  what  happened  to  my  affiftant,  when  the  diftillation  of 
our  lucid  matter  had  been  frefh  made  for  he  having  taken  up  fome 
* of 
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of  the  thicker  fubftance  with  a knife,  to  put  it  into  a vial,  and  Nat.  Hist. 
finding,  that  fome  of  it,  afterwards,  (tuck  to  the  blade,  he  haftily 
wiped  it  oft'  with  his  apron,  but  was  much  furpriz’d  to  feel  a fmart 
heat  enfue  ; and  prefently  looking  upon  that  part  of  the  apron,  where 
it  had  been  produc’d,  perceiv’d  in  it  two  large  holes,  which  both  he 
and  I concluded  to  be  produc’d  by  burning  ; whence  I judg’d  it  very 
probable,  that  the  thicker  and  un&uous  part  of  our  lucid  matter  had 
a great  difpofition  to  admit  a very  brilk  agitation  ; fince  by  an  almoft 
momentary,  and  not  very  vehement  motion,  it  was  put  into  an  agi- 
tation, that  made  it  capable  of  burning  new  callicoe,  whereof  the 
apron  was  made. 

1 7.  Having  employed  fome  of  the  water  that  was  taken  out  of  a 
receiver,  after  it  had  there  been  impregnated  with  the  lucid  matter  ; 

I thought  fit  to  try,  whether  this  water,  wherein,  probably,  the  faline 
particles  of  our  fubjeft  might  be  more  copioufly  diflolved,  or  more 
active,  would  not  difcover  fomewhat  of  a volatile  alkali.  I,  therefore, 
dropped  a little  of  it  upon  fome  fyrup  of  violets,  laid  on  a piece  of 
paper,  and  found  it  change  the  colour  of  the  fyrup  from  blue  to  green  ; 
which  yet  it  did  more  faintly  than  the  volatile  alkalies,  even  when  they 
are  phlegmatic.  This  liquor  likewife  made  fome  conflidt  with  fpirit  of 
fait ; by  which  I was  induced  to  think,  that  a volatile  alkali,  not  an 
acid  fait,  or  fpirit,  was  the  predominant,  if  not  the  only  fait  con- 
tained in  this  liquor. 

18.  I took  a vial,  containing  fome  luciferous  matter,  that  was  not 
apt  to  (hine  long  at  a time  ; and  being  well  flopp’d,  I kept  it  till  the 
flame,  or  light  within  it,  expired  j then  having  placed  the  glafs  in  a 
receiver  on  our  pneumatic  engine,  we  pumped  out  the  air,  and  after- 
wards pull’d  out  the  cork  in  a dark  place  •,  whereupon  there  prefently 
appeared  fome  light  in  the  cavity  of  the  vial  ; but  by  reafon  of  difad- 
vantageous  circumftances,  we  could  not  fo  well  pump  out  the  air,  and 
hinder  the  ingrefs  of  new,  as  not  to  leave  enough  to  excite  a flame, 
that,  by  former  experience,  we  found  to  need  but  an  inconfiderable^ 
quantity  of  frefh  air  : we  obferved,  however,  that  by  the  commotion* 
of  the  air,  occafioned  by  the  pumping,  the  flame  would  be  blown  up, 
or  made  to  fhine  more  vividly. 

19.  We  afterwards  took  a pretty  large  piece  of  paper,  well  drench- 
ed in  our  luciferous  matter,  and  thruft  it  into  a wide-mouthed  glafs  •, 
which  being  put,  unftopp’d,  into  a receiver,  fatten’d  to  our  pneumatic 
engine,  and  with  it  kept  in  a dark  place,  did  there  ftiine,  by  reafon  of 
the  contact  of  the  air,  yet  contained  in  the  receiver.  Prefently  after 
this,  the  pump  was  work’d,  and  we  obferved,  as  formerly,  that  the 
commotion  made  of  the  air  about  the  vial,  manifeftly  increafed  the 
light  for  a while  •,  and  that  the  light  feemed  to  be  lefien’d  during  the 
paufes  intercepted  between  thefe  commotions,  both  by  reafon  of  the 
reft,  and  of  the  abfence  of  the  air.  I likewife  took  notice,  that  the 
flame  which  feemed  to  pafs  from  one  part  of  the  wrinkled  paper 
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Nat.  Hist,  to  the  other,  fometimes  appeared  to  have,  as  it  were,  a palpitation  j 
and  to  aftord  a very  unequal  light  : and  tho*  when  the  external  air 
was  let  in  thro’  the  pump  into  the  exhaufted  receiver,  the  flame  Teem- 
ed to  be  quenched  ; yet  I judge  that  to  be  only  a temporary  effect  of 
the  waterifh  vapours,  that  the  air  had  carried  along  with  it,  in  its  way 
thro’  the  pump*  I therefore  caufed  the  receiver  to  be  taken  off  the 
engine*,  when  we  obferved,  that  upon  the  free  contad  of  the  frefli 
outward  air,  which  was  not  like  the  former,  deprav’d  by  moift  va- 
pours, the  matter  adhering  to  the  paper  quickly  (hone  again,  and  that 
more  vividly  than  it  had  done  in  the  receiver. 

Obfewations  20.  Befides  the  liquors  that  afforded  us  the  foregoing  experiments, 
upon  a thvd  we  faVed  a little  of  a lubftance  that  was  not  liquid,  yet  alraoft  as  fofc 
aerial nohi-  as  rnuc^*  This  we  obtain’d,  by  pouring  forne  of  our  liquor,  taken 
luca.  out  of  the  veffels,  when  the  diftillation  was  ended,  into  a glafs  funnel, 

lined  with  cap-paper  ; to  try,  whether  it  would  filtre.  But  finding 
that  which  paffed  thro*  too  thin  and  aqueous,  the  filtre  was  haftily 
wrapp’d  up,  and  put  into  a fmall  glafs,  but  of  a moderate  wideneis 
at  the  mouth  ; that  both  the  filtre  might  be  eafily  thruft  in,  and  the 
glafs  be  exadlly  flopp’d  with  a flrong  cork. 

21.  After  other  experiments  had  been  made,  I carried  this  glafs 
into  a dark  place  ; and  tho’  I could  not  perceive  the  leaft  glimpfe  of 
light,  yet  prefuming  that  it  contained  fome  of  the  true  matter  of  the 
aerial  phofphorus,  and  confequently  exhalations,  that  having  been 
hindered  by  the  flopple  from  flying  away,  might  be  kindled  or  ex- 
cited by  the  appulfe  of  the  air  *,  I opened  the  glafs,  and  faw  an  im- 
mediate appearance  of  light,  which  difclofed  it  felf  fometimes  upon 
a lefs,  and  fometimes  upon  a much  greater  part  of  the  very  uneven 
furface  of  the  included  paper  *,  and  Teemed  to  pafs,  for  a great  while, 
from  one  part  of  the  filtre,  and  one  fide  of  the  glafs  to  another  ; 
with  a motion  fo  odd  and  irregular,  that  it  relembled  that  of  fire 
kindled  by  fparks,  (truck  into  a large  quantity  of  tinder  : and  this 
lhining  faculty,  upon  the  ingrefs  of  the  air,  lafled  for  many  days  in 
the  paper. 

22.  But  there  was  another  filtre  that  offered  us  a pleafing  variation 
of  this  phenomenon  ; a larger  quantity  of  matter  being  wrapped  up 
in  the  infide  of  the  paper,  or  elfe  being  better  conditioned  than  that 
which  adhered  to  the  former.  Having  unfolded  this  paper,  and  kept 
it  difplayed  in  a dark  place,  we  had  the  pleafure  to  fee  a confider- 
able  number  of  flames,  of  different  fizes  and  figures,  difclofe  them- 
felves  at  the  fame  time  *,  and  tho’  mofl  of  them  were  vivid,  yet  few 
continued  long  in  the  fame  place  *,  but  they  leemed  frequently  to 
change  their  fituations  among  themfelves,  as  well  as  their  figures  and 
extent  *,  or  elfe  new  flames  inceflandy  broke  out  in  new  places,  ac- 
cording as  the  exhalations,  that,  in  plenty,  mixed  irregularly  with 
the  contiguous  air  in  feveral  places,  happened  to  be,  in  part,  kindled 
by  it  *,  whilft  from  the  flames  themfelves,  as  well  as  the  unlhining 

parts 
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parts  of  the  filtre,  there  manifeftly  afcended  plenty  of  fmoke,  vi-  Nat.  Hist.' 
Able  by  the  light  which  the  fhining  matter  afforded  ; and  thefe 
flames  did  not  keep  a conftant  tenor  in  their  blaze,  but  had  their 
tremblings  and  emications  ufually  accompanied  with  changes  of  fi- 
gure, and  eruptions  of  light  in  feveral  places  at  the  fame  time  ; 
whence  ’twas  very  pleafant  to  fee  the  whole  area  of  the  difplayed 
filtre  look  as  the  fky  fometimes  does,  efpecially  in  hot  countries  ; 
when  the  eye  perceives  flafhes  of  lightning  break  out  in  feveral  pla- 
ces at  once  : but  our  corufcations  being  more  numerous,  made  the 
filtre  appear  almoft  as  variegated  as  marbled  paper  •,  but  with  this 
advantage,  that  the  appearance  was  almoft  perpetually  changing  *,  the 
yellow  parts  being  not  only  coloured,  but  lucid  ; and  affording  thofe 
that  looked  on  them  a delightful  fpedtacle,  as  long  as  we  thought  fit 
to  gaze  on  it. 

23.  Having  ftrongly  fufpedted,  that  a due  agitation  of  a difpofed 
matter,  was  one  of  the  chief  agents  in  the  production  of  light  •,  I 
was  led  to  try,  whether  a more  intenfe  heat,  which  wou’d  commu- 
nicate a brifk  and  various  motion  to  a multitude  of  the  corpufcles 
of  the  luciferous  matter,  difperfed  thro’  the  liquor,  wou’d  not  do 
what  a fainter  agitation  was  unable  to  perform.  I thought  alfo,  it 
deferv’d  to  be  try’d,  whether  a confiderable  variation  of  phenomena 
would  not  follow,  upon  changing  the  figure  and  capacity  of  the  glafs, 
if  all  immediate  commerce  between  the  cavity  of  the  veflfel,  and  the 
outward  air,  were  carefully  prevented. 

In  order  to  both  thefe  trials,  I took  fome  fpoons-full  of  aqueous 
liquor,  impregnated  with  fome  of  the  more  foluble  portion  of  the 
luciferous  matter  •,  which  liquor,  when  fettled,  was  tranfparent,  as 
containing  but  an  inconfiderable  quantity  of  that  muddy  fubftance. 

And  this  clear  liquor,  which  being,  as  it  ought  to  be  for  my  purpole, 
fo  faintly  impregnated,  that  it  would  not  with  fhaking,  or  a mild  heat, 
afford  any  light,  was  put  into  a round  bolt-glafs,  whofe  fpherical 
part  was  capable  of  holding  three  or  four  times  as  much  ; and  whofe 
Item  was  proportionable  in  widenefs  to  it,  and  above  a foot  in  length. 

Having  carefully  flopped  this  veflel  with  a cork,  and  fealing  wax, 

3twas  in  the  night-time  fet  fo,  that,  by  the  means  of  fand,  it  might 
be  heated  without  breaking  ; and  when  the  ball  was  made  too  hot 
to  be  well  endured  in  my  naked  hand,  I prefently  removed  the  veflfel 
into  a dark  place  •,  and  having  fhaken  the  liquor,  perceived  a light 
to  break  out  in  the  ball,  which  prefently  diffus’d  it  felf  thro’  the 
whole  cavity,  and  as  fuddenly  difappeared.  Some  time  after,  efpe- 
cially upon  fhaking  the  glafs,  the  light  would  break  out  again,  and 
foon  after  vanifh  •,  and  thefe  flafhings  of  light  continued  for  a while 
to  appear  now  and  then  ; but  were  unequal  as  to  their  extent,  vivid- 
nefs,  and  duration  : and  when  the  liquor  grew  cold,  they  entirely 
ceafed. 
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24.  Bilt  whilft  it  was  yet  confiderably  hot,  I thought  fit  to  try, 
whether,  upon  breaking  the  liquor  by  a ftrong  concuffion,  Tome  lucid 
fubftance  would  not  be  made  to  pafs  out  of  the  fpherical,  into  the 
cylindrical  part  ; and  fo  vary  the  phenomena.  And  to  this  purpofe, 
having  violently  fhaken  the  liquor  at  ieveral  times,  with  paufes,  I 
perceived  fome  confiderable  portions  of  the  lucid  matter  to  afcend 
into  the  pipe  •,  and  particularly  once  I had  the  pleafure  to  fee  a 
portion  of  fhining  fubftance,  about  the  bignefs  of  a fmall  almond, 
mount  diredtly  upwards  like  a flame,  but  not  very  fwiftly,  from  the 
round  part  of  the  glafs  all  along  the  pipe,  till  it  reached  the  upper 
part  of  it.  And  at  other  times  fuch  flames  afcended  into  the  pipe, 
but  not  fo  high  ; whence  many  wou’d  have  confidently  inferr’d  a pofi- 
tive  levity  in  flame  ; which  yet  I forbear  to  conclude,  becaufe  I once, 
at  leaft,  obferved,  one  of  thefe  portions  of  fhining  matter,  to  defcend 
from  the  higher  to  the  lower  part  of  the  ftem  ; retaining  its  lucidnefs 
all  the  time. 

Perhaps,  by  the  way,  the  phenomena  appearing  in  this  glafs,  may 
illuftrate,  or  facilitate,  the  explanation  of  what  happens  in  the  pro- 
duction and  motions  of  fome  of  thofe  meteors,  that  are  called  fiery  j 
fuch  as  the  ignis  lambens , falling  ftars,  frequent  lightnings  without  thun- 
der, and  that  wandering  flame  called  ignis  fatuus  •,  fuch  bodies  being  ge- 
nerated when  there  happens  to  be  a convention  of  particles  fo  aflociated, 
that  they  mutually  agitate  each  other,  or  are  fitted  to  be  agitated,  by 
a pervading  ethereal  fubftance,  and  put  into  a motion,  like  that  which 
in  the  portions  of  our  fhining  matter,  was  able  to  produce  light. 

25.  Having,  by  a concuffion  fit  for  the  purpofe,  fpread,  as  it  were, 
at  once,  the  liquor  all  over  the  infide  of  the  globe,  and  part  of  the 
ftem  *,  ’twas  pleafant  to  behold,  how  the  lucid  matter,  dividing  it 
felf  varioufly  in  its  paffage  downwards,  adorned  the  whole  cavity  of 
the  glafs,  with  a company  of  fmall,  lucid  bodies,  that  both  fhone,  and 
twinkled,  like  fo  many  little  ftars : and  the  pleafantnefs  of  the  fpec- 
tacle  was  increafed,  by  their  having  manifeft  motions,  as  well  as  true 
light.  The  flownefs  of  their  defcent  in  lines,  many  of  them  very 
oblique,  made  this  pleafant  fight  laft  the  longer.  And  this  experiment 
we  repeated  more  than  once. 

26.  Having  at  another  time,  in  a like  bolt-glafs,  carefully  given  a 
ftrong  fhake  to  the  included  liquor,  when  ’twas  in  a due,  but  an 
intenle  degree  of  heat  ; I obferved,  that  on  one  fide  of  the  round 
part  of  the  glafs,  and  above  the  body  of  the  liquor,  there  was  gene- 
rated, as  it  were,  a great  fpark  of  lucid  matter,  about  the  bignefs 
of  a pin’s  head  •,  whence  there  was  quickly  a flame,  or  light,  diffufed 
thro’  the  capacity  of  the  globe,  where  it  foon  after  vanifhed.  From 
which  phenomenon,  and  fome  others  of  affinity  to  it,  perhaps  it  may 
be  argued,  that  this  was  a true  flame,  that  from  a very  fmall  be- 
ginning was  increafed  by  propagation,  and  kindled  the  difpofed  ex- 
halation, it  found  difpers’d  throughout  the  cavity  of  the  glafs  $ or 
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that  the  motion  of  all  light  is  not  necefiarily  inftantaneous  ; fince  the  Nat.  Hist. 
progrefs  of  it  was  diicernible,  even  in  fo  imall  a fpace  as  our  glafs 
compriz’d. 

27.  To  try  how  long  I cou’d  preferve  our  liquor  in  a capacity  to 
exhibit  fuch  phenomena,  without  giving  it  new  air,  from  time  to  time, 
but  only  by  keeping  in  the  fpirituous  parts  ; I caufed  the  Item  to  be 
hermetically  feal’d  *,  prefuming,  that  notwithftanding  this,  I cou’d, 
by  a certain  cautious  way  of  holding  the  veffel,  fafely  bring  the  inclu- 
ded liquor  to  an  heat  fufficiently  intenfe  to  afford  us  the  phenomena  of 
light  ; and,  in  effedt,  the  laft  recited  phenomenon,  and  fome  others, 
were  made  in  the  hermetically  fealed  veffel  ; and  the  contained  liquor 
has  long  continued  fit  for  that  purpofe. 


SECT.  II. 

TH  E fhming  matter,  contained  in  our  belt  vials,  being,  at  length,  Small  $uan- 
partly  wafted  in  experiments,  and  partly  given  away  *,  I thought  tities  °f  the 
fit  to  try,  whether,  by  the  help  of  heat,  and  other  motion,  our  want 
might  not  be  fupplied,  till  more  could  be  prepared.  c^m 
1.  In  purfuit  of  this  defign,  I took  an  old  vial,  that  had  long  lain  of  larger. 
by  as  ufelefs,  becaufe  the  nodtilucal  matter  had  been  poured  out  of  it 
into  a lmaller  glafs  and  having  held  that  fide  of  this  vial,  to  which 
I perceived  fome  feculent  matter  ftuck,  near  the  fire,  till  it  had  con- 
ceived a confiderable  degree  of  warmth,  I removed  it  into  a dark 
place  ; and  found  it  to  fliine  vividly,  whilft  it  retained  a competent 
degree  of  heat ; and  when  it  cooled  too  much,  the  light  ceafed  with 
the  agitation,  that,  as  a caufe  or  a condition,  accompanied  it.  But 
if  afterwards,  the  vial  were  again  held  to  the  fire  as  before,  the  fhining. 
power  would  be  excited,  and  the  fplendor  continue  a pretty  while. 

But  after  fome  days  or  weeks,  this  difpofition  to  be  made  luminous  by 
external  heat,  was  utterly  loft. 

2.  Having  alfo  taken  notice  of  a little  feculency,  that  ftuck  to  the 
infide  of  a glafs,  which  had  contained  fome  of  our  nodtilucal  mat- 
ter •,  I imagined,  that  though  it  would  not  fhine  in  the  dark  by  the 
contadl  of  the  air,  to  which  it  had  been  too  long  accuftomed  ; yet 
when  once  that  difpirited  fuperficies,  that  had  lain  expofed  to  the 
air,  was  removed  *,  the  more  internal  part  of  the  matter  might  not  be 
deftitute  of  a fhining  power.  I,  therefore,  carefully  fcraped  off  the 
outer  lurface,  and  rubbing  a little  of  the  reft  with  my  finger  upon 
my  hand,  I found  it  to  fhine.  And  though  the  matter,  being  once 
more  left  expofed  to  the  air,  loft,  in  its  fuperficial  parts,  the  faculty 
of  fhining  in  the  dark  ; yet  thofe  parts  being  taken  off,  and  the  re- 
maining matter  rubb’d,  it  appear’d  not  deftitute  of  a luminous 
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quality  ; fo  that  it  Teemed,  tho’  the  air  did,  after  a while,  mortifie,  a$ 
it  were,  and  fpoil  the  fuperficial  parts  that  were  expofed  to  its  immedi- 
ate contact ; yet  this  vitiated  furface  ierved  for  a kind  of  cover,  or  fence, 
to  the  matter  th,at  lay  beneath  it,  and  kept  it  from  evaporating,  or 
fpending  thofe  fpirituous  or  fubtile  parts,  on  account  whereof  it  was  ca- 
pable ol  becoming  luminous. 

3.  And  as  I had  obferved,  on  other  occafions,  that  liquors  abound- 
ing in  tenacious  parts,  tho’  the  liquors  did  not  appear  opake  or  fe- 
culent, would  leave  (licking  to  the  infides  of  the  containing  glafles 
fomewhat,  that,  tho’  generally  not  perceived  by  the  eye,  was  by  fome 
other  ways  difcoverable  *,  I fufpecfled  even  in  a vial  that  had  formerly 
contained  fome  of  our  fhining  fubftance,  tho’  it  feemed  to  have  been 
well  emptied,  and  to  have  no  grofs  feculency  adhering  to  it,  there 
might  adhere  fomewhat  which  might  be  made  vifible  by  heat,  or  mo- 
tion ; I,  therefore,  took  this  glafs,  and  having  crackt  it  into  frag- 
ments, that  it  might  be  put  into  the  neck  of  a vial  of  a convenient 
fhape  and  fize,  well  flopt  the  vefiel,  and  removed  it  into  a dark  place ; 
we  there  (hook  it,  and  had  the  pleafure  to  fee,  not  only  that  light 
was  readily  produced  by  the  motion  excited  in  the  juftling  of  the 
parts  one  againft  another,  but  that  by  reafon  of  the  various  pofition 
of  the  fragments  of  glafs,  the  light  feemed  to  be  vibrated  every  way, 
with  a very  delightful  vigour.  This  production  of  a kind  of  bla- 
zing light  was  often  repeated  with  thefe  broken  pieces  of  glafs  ; and 
if  the  vial  were  heated,  the  effect  feemed  more  fudden  and  confidera- 
ble  : and  even  by  only  warming  the  vial,  without  fhaking  it,  a light 
would  be  produced. 

4.  Afterwards,  having  beaten  fome  of  the  glafs  into  fuch  fmall  pieces 
as  were  capable  of  paffing  through  the  neck  of  a glafs-egg  with  a flat 
bottom,  that  it  might  (land  upright ; we  hermetically  fealed  up  the 
neck,  to  try  whether,  by  hindering  the  included  matter  from  exhaling 
or  granfpiring,  we  could  keep  the  beaten  glafs  always  fit  to  exhibit  the 
phenomenon  : but  we  found  not  the  event  anfwer  ; for  after  no  long 
time,  we  could  no  more  produce  any  light  in  our  fealed  vefiel ; tho’  an 
unlucky  accident  in  one  of  our  lad  trials,  keeps  me  from  being  fully 
fatisfied  that  the  thing  defigned  is  impracticable. 

5.  Some  liquid  matter  was  hermetically  fealed  up  in  a bolt-glafs,  to 
try  whether,  by  this  means,  we  could,  for  any  long  time,  preferve  the 
fhining  faculty  of  that  liquor,  wherein  it  was  already  exceeding  faint, 
and  not  to  be  excited  but  by  a confiderable  degree  of  heat,  and  a ve- 
hement agitation  of  the  vefiel.  This  fealed  glafs  having  been  left  in 
the  corner  of  a window,  for  a competent  time,  we  at  length  approach- 
ed the  vefiel,  by  degrees,  to  the  fire  •,  fhaking  it  from  time  to  time, 
till  the  included  liquor  had  acquired  a confiderable  degree  of  heat  ; 
then  removing  it  to  a dark  place,  and  fhaking  the  vefiel  fomewhat 
ftrongly,  we  perceived  that  the  difpofition  the  liquor  had  to  fhine, 
was  very  much  impaired,  but  not  quite  abolifhed.  For  there  would, 
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from  time  to  time,  upon  the  rude  agitation  it  was  put  into,  appear  Jit*  Nat-  Hist. 

tie  portions  of  matter  that  looked  prettily,  and  fhone  very  vividly, 

like  fparks  of  fire  : and  fome  of  thefe  appeared  in  the  fpherical  part  of 

the  glafs,  and  fome  in  the  neck.  Some  of  them  alfo,  feemed  as  it 

were  fixed  to  their  firft  ftation,  and  others  moved  up  and  down,  and 

moft  of  them  continued  to  fhine  for  a pretty  while  before  they  difap* 

peared  : and  when  they  vanilhed,  few  of  them  did  fo  by  degrees  ; but 

each  luminous  fpeck,  when  it  had  lafted  out  its  time,  loft  its  whole 

light  at  once. 

6.  Some  new  liquid  phofphorus  being  poured  into  a large  vial,  that  Obfirmatiom 
wou’d  contain  ten  or  twelve  times  the  quantity  ; fo  that  the  fhining 

matter,  having  much  air  included  with  it,  might  thereby  be  affifted  to  ^ 
diverfify,  at  leaft,  fome  of  the  phenomena  afforded  by  former  nodti- 
luca’s  : I accordingly  obferv’d  in  the  firft  place,  that  the  fhining 
fteams  filled  the  whole  cavity  of  the  large  glafs,  that  was  unpoffeffed 
by  the  liquor  and  refidence  ; and  that  this  lighter  flame  continued 
much  longer  at  once,  than  any  we  have  hitherto  mentioned  ; for  it 
remained  vivid  for  feveral  days  and  nights  together,  without  ever  un- 
ftopping  the  vial  to  give  it  frefh  air.  And  I obferved  it  to  do  fo  for 
about  a week,  before  my  occafions  hindered  me  from  regarding  it 
any  longer. 

7.  I fometimes  took  notice,  that  fome  exhalations  or  vapours,  that 
appeared  confiderably  luminous,  feemed  to  roll  to  and  fro,  like  little 
clouds  or  aggregates  of  fmoak  in  the  cavity  of  the  veffel  *,  tho’  it 
feemed  difficult  to  determine  what  fhould  give  and  maintain  fuch  a mo- 
tion in  them. 

8.  The  largenefs  of  the  glafs  being  confiderable,  it  happened  that, 
fometimes,  when  I went  into  the  darkened  place  where  I kept  it  ; fo 
much  luminous  matter  would  yield  a furprizing  fight  ; but  tho’  its 
extent  were  far  greater,  yet  its  intenfenefs  did  not  much  exceed  that 
of  the  light  afforded  by  noftiluca’s  of  the  firft  fort,  as  we  may  call 
thofe  formerly  mentioned.  Only  this  I often  took  notice  of,  that,  in 
cafe  I /hook  the  matter  gently,  the  light  would  appear  much  more 
vivid,  and,  as  it  were,  flafh,  on  and  about  the  furface  of  the  liquor 
where  it  was  contiguous  to  the  air,  more  than  it  did  elfewhere.  And 
this  fplendor  was  fuch,  that  if  it  had  been  lafting,  I thought  it  would 
have  made  our  phofphorus  ufeful  for  confiderable  purpofes. 

9.  When  after  having,  for  many  days,  kept  this  glafs  ftopt,  fo  that, 

at  laft,  it  would  no  longer  fhine  of  it  felf ; we  fuppofed  it  to  be  re- 
duced to  the  condition  of  a phofphorus  of  the  firft  fort  j and  accord- 
ingly found,  that,  upon  the  removal  of  the  ftopple,  and  ingrefs  of 
frefh  air,  the  cavity  would,  in  a moment,  be  filled  with  fumes  that 
look’d  white  in  an  enlightned  place,  but  luminous  in  a dark  one  j and 
(probably  by  reafon  of  the  quantity  of  the  air  contain’d  in  fo  capacious 
a glafs)  the  light  ufually  continued  much  longer  than  in  no&iluca’s  of 
the  firft  fort.  \ 

10.  Being 
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10.  Being  defirous  to  try,  whether  this  more  vigorous  matter,  if  it 
were  kept  fo  exactly  flopped,  that  none  of  the  luminous  vapours  could 
exhale,  would  not  laft  very  long  •,  I put  near  two  fpoons-ful!  of  the 
liquor,  with  fome  of  the  fediment,  into  a bolt-glafs  (with  a flat  bot- 
tom ) capable  of  containing  near  twice  the  quantity  : this  glafs  being 
hermetically  fealed,  the  included  liquor  continu’d  to  fhine  without 
any  external  help,  either  of  air  or  heat,  for  about  fix  days  and  nights  ; 
but  then  it  ceafed,  nor  would  be  made  luminous  again  by  moderate 
fhaking. 

11.  After  having  poured  out  fome  more  of  the  liquor  and  fediment 
that  had  been  kept  in  our  great  vial,  into  a fmaller  ; the  remaining 
matter,  having  now  a greater  proportion  of  air  included  with  it,  was 
very  apt  to  be  put  into  a luminous  agitation  •,  and  would  emit  exhala- 
tions, that  not  only  fill’d  the  cavity  of  the  glafs,  but  manifeftly  moved 
to  and  fro  in  it,  after  an  odd  manner.  And  being  one  night  willing 
to  give  a lady,  and  fome  Other  company,  the  diverfion  of  a new  phe- 
nomenon ; after  having  opened  the  vial,  and  then  ftopt  it  again,  I fhook 
it,  and  turned  it  fo,  that,  much  the  greateft  part  of  the  liquor  having 
been  before  poured  out,  the  refidence  was  fpread  over  the  infide  of  the 
glafs,  to  which  its  particles  ftuck,  becaufe  there  wanted  liquor  enough 
to  wadi  them  down  : by  this  means,  thofe  little  portions  of  the  fedi- 
ment being  not  covered,  as  ufual,  with  water,  but  expofed  to  the  im- 
mediate conta6t  of  the  air,  fhone  much  more  vividly  than  the  luminous 
exhalations  *,  and  the  light  being  tremulous  and  twinkling,  as  well  as 
brifk,  they  feemed  to  refemble  fo  many  little  ftars  in  a clear  dark  night, 
and  continued  this  fparkling  longer  than  one  would  have  expedted,  to 
the  delight  of  the  fpedtators  •,  for  whofe  fake  the  experiment  was  feve- 
ral  times  repeated,  and  with  fuccefs. 

12.  Having,  at  another  time,  but  by  a like  method,  obtained  a 
felf-fhining  fubflance  of  a confident  form  ; I proceed  to  give  fome  ac- 
count of  what  I obferved  about  it. 

(1.)  And  firft,  tho’  this  ufuallycame  over  in  diftillation,  in  the  form 
of  many  little  grains,  or  fragments,  differing,  for  the  mod  part,  from 
one  another,  both  in  bignefs  (fome  being  of  the  fize  of  grains  of  corn, 
and  others  of  peafe,  or  large  cherry-ftones)  and  fhapes,  which  mod 
commonly  were  irregular  ; yet  when  the  didillation  was  carried  on 
profperoufly,  we  obtain’d  the  clefired  matter  in  greater  lumps  ; fome- 
times  as  large  as  fmall  beans,  and  at  others,  three  or  four  times  as  large, 
but  not  proportionably  thick. 

(2.)  Thefe  lumps,  whether  fmall  or  great,  were  colourlefs  ; and 
ufually  when  held  againd  the  light,  tranlparent  *,  fo  that  many  bodies 
placed  beyond  them  at  a convenient  didance,  might  be  plainly  feen 
through  them.  And  fome  of  the  larger  appeared  fo  like  fuch  frag- 
ments of  ice,  as  being  thin,  are  often  very  clear,  and  almod  quite  dedi- 
tute  of  manifed  bubbles  j that  becaufe  of  this  great  refemblance,  and 
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for  diftin&ion  fake,  I thought  it  not  amifs  to  call  our  confiftent  felf-  Nat.  Hist, 
fliining  fubftance,  the  icy,  or  glacial  noftiluca,  or  phofphorus. 

(3.)  But  when  I fay,  that  our  noCtiluca  is  tranfparent  and  colourlefs, 

I mean  it  only  with  regard  to  what  ufually  appeared.  For  whether  it 
were  any  real  difference  in  the  texture,  or  conftitution,  of  the  body 
it  felf,  or  the  effect  of  fome  cafual  junctures  of  circumftances  •,  but 
fometimes,  efpecially  by  candle-light,  fome  leffer  fragments  appeared 
not  diaphanous,  nor  always  either  colourlefs,  or  of  the  fame  colour  ; 
but  fometimes  reddifh,  fometimes  of  a faint,  but  pleafing  blue  ; and 
fometimes  too,  of  a colour  to  which  I cannot  eafily  affign  a name. 

(4.)  Our  icy  noCtiluca,  or  phofphorus,  is  manifeftly  heavier  in  fpecie 
than  common  water  •,  in  which  being  put,  it  readily  finks  to  the  bot- 
tom, and  quietly  lies  there. 

(5.)  This  ice-like  body,  tho’  confiftent,  is  not  hard  •,  being  far  Iefs 
fo  t^an  common  ice  ; yet  ’tis  not  fo  foft,  but  that  ’tis  brittle  and 
will  more  eafily  be  broken  in  pieces  by  the  prefiure  of  one’s  fingers, 
than  receive  a fhape  from  thence  ; however,  it  may,  with  care,  be 
fpread  upon  a folid  body,  almoft  like  unmelted  tallow. 

(6.)  The  confiftent  phofphorus  is  fufible  enough.  For  though  in  the 
air  it  will  not  be  brought  to  melt,  without  fome  difficulty  and  wafte  ; 
yet  by  the  help  of  hot  liquors,  and  even  of  water  it  felf,  it  may,  with 
a little  dexterity,  be  diffolved  •,  which  is  an  obfervation  of  good  ufe  ; 
becaufe,  by  means  of  fufion,  feveral  fragments,  if  the  matter  be  pure 
enough,  may  be  brought  to  run  into  one  lump  *,  and  in  that  condition 
may  both  be  the  better  preferved,  and  become  fit  to  be  applied  to  fome 
confiderable  ufes,  which  cannot  fo  well  be  made  of  lefs,  though  nu- 
merous fragments. 

(7.)  This  glacial  noCtiluca  is,  as  to  fenfe,  cold  ; but  of  a texture 
that  difpofes  it  to  be  eafily  agitated  ; and  by  agitation  it  becomes  hot. 

And  when  this  folid  no&iluca  is  held  in  the  free  air,  though  perhaps 
its  fuperficies  be  wet,  it  affords  a very  vivid  light,  ufually  furpaffing 
that  of  the  aerial  nottiluca  ; and  this  light  feems  to  proceed  from,  if 
not  alfo  to  refide  in,  the  body  it  felf. 

(8.)  When  our  icy  phofphorus  is  taken  out  of  its  receptacle,  and 
expofed  to  the  immediate  contaCt  of  the  free  air,  it  ufually  emits  a 
wonderful  deal  of  fmoke,  difcernable  by  the  light  of  the  body  it  afcends 
from  ; and  this  plentiful  emiffion  ufually  lafts  as  long  as  the  phofpho- 
rus is  kept  in  the  air. 

(9.)  But  ’tis  pleafant  to  obferve,  and  deferves  to  be  confidered,  that 
as  foon  as  plung’d  in  water,  fo  as  to  be  quite  covered  with  that  liquor, 
it  ceafes  not  only  to  fmoke  as  before,  but  to  fhine  ; as  if  a thorowly 
kindled  coal  were  fuddenly  quenched  in  water.  And  were  it  not  for 
this,  our  noCtiluca  would  be  quickly  wafted  ; but  the  water,  fencing 
it  from  the  contact  of  the  air,  keeps  k from  fpehding  it  felf  as  former- 
ly *,  and  yet  does  really  make  but  a feeming  and  temporary  extinction 
of  this  ftrange  fire.  For  as  foon  as  ’tis  again  taken  out  of  the  water, 
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Sat.  Hist,  (chough  it  have  lain  very  long  there)  it  falls  to  fhine  again,  even  whilft 
’ tis  yet  dropping  wet. 

And  I have  fometimes  obferved,  that  when  I had  fo  large  a piece 
of  noftiluca,  that  I could  conveniently  hold  one  half  of  in  under  the 
l'urface  of  the  water,  and  the  other  half  above  it,  whilft  the  immers’d 
part  afforded  no  light,  the  extant  part  fhone  vividly. 

Obfervations  1 3.  Conjecturing  that  the  water  wherein  this  noftiluca  had  been  Jong 
upon  the  water  kept  covered,  to  defend  it  from  the  air,  though  it  did  not  manifeftly 

ll'li^mdiluca  c^°^ve  t^ie  ma^si  might  yet  be  impregnated,  at  leaft,  with  the  more 
<°JaS  'kept,  ULU  folm^  and  foluble  parts  of  it  j I thought  fit  to  make  a few  trials  up- 
on this  liquor. 

And  firft,  I found  that  it  had  a firong  and  piercing  tail,  like  that 
of  fea-falt  •,  but  more  pungent,  as  if  brine  were  mixed  with  fpirit  of 
fait  : and  it  relifhed  alfo  fomewhat  of  vitriol. 

14.  Being  put  into  a fmall  concave  veffel  of  refin’d  filver,  upon 
lighted  coals  and  afhes  •,  it  evaporated  but  very  fiowly,  and  would 
not  be  brought  to  fhoot  into  cryftals,  nor  to  afford  a dry  fait  ; but 
coagulated  into  a fubftance,  fometimes  like  a gelly,  and  fometimes,  as 
to  confiftence,  like  the  whites  of  eggs  : which  fubftance  was  eafily  melt- 
ed by  heat. 

1 5.  When  this  fubftance  was  kept  a while  on  a hotter  fire,  it  only 
boiled  at  firft,  but  foon  after  began  to  make  a crackling  noife  ; whillt 
the  explofions  were  accompanied  with  flaflies  of  fire  and  light  ; which, 
if  fmall,  were  generally  very  blue,  like  the  flames  of  fulphur,  but  more 
vivid,  and  fometimes  alfo  more  blue  ; but  the  greater  cracks,  whofe 
noife  was  confiderable,  gave  a yellow  colour,  and  a very  ftrong  light. 
And  thefe  phenomena  did  not  only  happen  whilft  the  matter  was  boil- 
ing over  the  fire,  but  a pretty  while  after  the  veffel  was  taken  off,  and 
held  in  the  air. 

16.  If,  before  the  coagulated  matter  was  too  far  wafted  by  the  heat, 
it  were  buffered  to  cool  a little,  it  appeared  to  have  acquired  a con- 
fiftence like  melted  rofin,  or  rather,  ltiff  bird-lime  ; for  it  would  draw 
out  into  threads  of,  perhaps,  a foot,  or  more,  in  length  ; and  having 
held  one  of  thefe  threads  to  the  flame  of  a candle,  it  did  not  take 
fire,  but  melted  into  little  globules,  like  capillary  threads  of  glafs. 
And  having  made  fome  of  them  ftick  to  the  wieck  of  a candle,  towards 
the  bottom  of  the  flame  ; they  coloured  the  lower  part  of  the  flame, 
quite  round,  with  a very  fine  blue,  which  lafted  much  longer  than  one 
would  have  expected. 

17.  This  glutinous  fubftance  had,  by  the  aclion  of  the  fire,  ac- 
quir’d an  odd  kind  of  ftrong  fmell,  almoft  like  that  of  garlic  ; arrd 
being  left  all  night  in  the  air,  attracted  the  moifture  of  it  exceeding 
faft  ; appearing  diffolved,  in  a great  meafure,  into  a liquor  almoft  as 
ftrong  as  fpirit  of  faft. 

1 8.  Putting  this  fubftance  again  over  the  fire,  as  before,  it  appear- 
ed to  be  very  fix’d  ; for  though  there  were  not  fo  much  as  a lpoon- 

full 
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fall  of  it,  yet  it  continued  boiling  for  a great  while,  and  afforded  a Nat.  Hist. 
multitude  of  fhining  explofions,  fome  whereof  made  a confiderable 
noife,  and  gave  notable  flaflhes  of  light,  which  feemed  to  proceed 
from  condens’d  and  agitated  fumes,  fuppreffed  by  the  hardned  furface 
of  the  matter,  and  kindled  in  their  eruption  into  the  air  whither  fome 
parts  of  thefe  fumes,  that  were  not  kindled,  efcaped,  in  the  form  of 
fmoke,  whofe  fmell  was  very  ftrong  and  rank,  but  of  a peculiar  kind. 

And  what  feemed  ftrange,  though  often  two,  and  fometimes  more  daili- 
es appeared  at  once,  yet  fo  fmall  a quantity  of  matter  continued  to  af- 
ford them  for  almoft  an  hour  together-,  and,  probably,  would  have 
done  fo  longer,  if  I could  have  watched  it. 

19.  Among  other  ways  of  difcovering  the  nature  of  our  icy  phofpho- 
rus, I thought  fit  to  try,  whether  it  would  diflolve  in  fome  liquors  of 
different  kinds,  from  whence  we  might  guefs  at  its  texture. 

We  found  then,  that  common  water  would  not,  in  the  cold,  diffolve 
it,  though  the  liquor  was  thereby  impregnated  j as  when  Crocus  metallo- 
rum , or  glafs  of  antimony,  being  inftifed  in  wine  or  water,  the  men- 
ftruum is  impregnated  with  emetic  particles  tho*  the  bulk,  fhape,  and 
colour  of  the  crocus or  the  glafs,  are  not  thereby  vifibly  diminifhed  or 
altered. 

20.  We  afterwards  put  a grain  or  two  of  our  lucid  matter,  into  a 
Kttle  fpirit  of  fal-armoniac  But  this  feemed  not  to  make  any  conflict 
with  it,  nor  manifeftly  to  work  upon  it  though,  to  give  the  liquor 
time  to  make  a folution,  we  left  them  together  for  feveral  days.  But 
as  foon  as  we  had  poured  off  the  fpirit,  it  appeared  that  it  had  not 
by  any  contrariety,  deftroyed  the  power  of  the  no&iluca,  which  began 
readily  to  fhine  as  formerly  ; and  yet  might  be  immediately  fuppreffed 
again,  by  fuffering  the  liquor  to  cover  it  as  before  but  when  we  had, 
by  keeping  the  vial,  for  fome  time,  in  a moderate  heat,  impregnated 
the  liquor  with  it  this  liquor,  being  then  dropt  into  water,  had  a 
like  effeft  with  that  hereafter  to  be  mentioned  in  the  experiment  with 
impregnated  fpirit  of  wine. 

2.1.  Seeing  a volatile  and  urinous  fait  would  not  work  fenfibly  up- 
on our  phofphorus,  we  thought  fit  to  try,  what  corrofive  liquors  would 
do  i and  accordingly,  put  a grain  or  two  of  our  fplendent  matter  in-, 
to  a very  fmall  vial,  wherein  was  a little  oil  of  vitriol  that  menftruum 
appearing,  in  many  cafes,  more  corrofive  than  other  vulgar  acids  ; but 
neither  did  this  menftruum  diflolve  our  icy  nodtiluca,  in  the  cold  ; and 
therefore  putting  it  in  fome  heat,  we  found,  that  though  it  did  not 
manifeftly  diffolve  the  fhining  matter,  yet  the  warmed  oil  made  it 
melt,  and  appear,  at  leaft  for  the  time,  a fluid  body  ; in  which  it 
feemed  remarkable,  that  this  fo  fugitive  a fubftance,  fhould  be  ponde- 
rous enough  to  lie  at  the  bottom  of  oil  of  vitriol  j one  of  the  heavieft 
fluids  we  know,  except  quick-filver. 

22.  Afterwards  we  put  a fmall  fragment  of  our  icy  phofphorus, 
into  Aqua  fortis  -,  and  though  we  kept  it  in  that  menftruum  for  two 
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or  three  days,  and  fet  the  containing  vial,  for  many  hours,  in  a warm 
place  ; yet  we  found  the  matter  fo  little  altered,  as  to  its  vifible  ap- 
pearance, that  we  doubted,  whether  the  liquor  had  diffolved  any  fen- 
fible  quantity  of  it. 

23.  I put  a little  of  our  noCtiluca  into  fome  oil  of  turpentine;  which 
not  diffolving  it  in  the  cold,  the  fmall  vial  that  contained  it,  was  left 
all  night  upon  warm  afhes.  But  though  the  next  day  none  of  the  phof- 
phorus  appeared  any  longer  in  the  glafs,  yet  we  could  not  perceive,  by 
two  or  three  different  trials,  that  the  oil  was  much  altered  by  it;  and 
particularly  I obferved,  that  though  the  glafs  was  unftopt,  and  kept 
fo  for  a while,  yet  the  ingrefs  of  the  air  did  not  produce  any  fenfible 
light : nor  did  we  perceive  the  upper  part  of  the  glafs  to  be  full  of 
white  fumes,  as  is  ufual  in  feveral  other  liquors  impregnated  with  our 
no&iluca,  when  they  are  unftopt. 

24.  It  has  rendred  the  experiments  made  with  the  aerial  no&iluca 
much  lefs  acceptable,  than  otherwife  they  would  have  been,  to  the 
delicate  fort  of  fpe&ators,  that  the  light  produced  was  accompa- 
nied with  a very  unpleafant  fmell,  that  iffued  out  of  the  vial  when- 
ever it  was  unftopped,  to  let  in  the  air.  But  by  the  help  of  our 
icy  noCtiluca,  I found  a way  to  prevent  this  ungrateful  concomitant 
of  our  artificial  light.  For  having,  in  a very  fmall  vial,  put  about  a 
grain  of  noCtiluca  matter,  and  covered  it  with  as  much  pure  efiential 
oil  of  cinnamon,  as  wou’d  fwim  lefs  than  a finger’s  breadth  above  it  ; 
we  carefully  ftopt  our  little  vial,  and  having  warily  held  the  bottom 
of  it  againft:  a fire,  till  the  phofphorus  began  to  melt,  I fuffered  it 
to  cool  ; and  then  unftopping  it  in  a dark  place,  had  the  pleafure  to 
fee  a vanifhing  indeed,  but  a vivid  light.  So  that,  by  this  means,  I 
could  afterwards  fhew  the  production  of  light  to  the  niceft  perfons  ; 
adding  to  the  pleafure  of  a delightful  phenomena,  that  of  a fragrant 
fmell.  But  becaufe  oil  of  cloves  is  more  eafie  to  be  had  good,  than 
the  oil  of  cinnamon,  and  is  alfo  much  cheaper,  I tried  the  experiment 
more  fully  with  that. 

25.  We  put  fome  of  our  luminous  ice,  into  a little  pure  oil  of 
cloves  ; but  found,  after  a confiderabie  time,  that,  at  leaft,  a great 
part  of  the  matter  was  undiffolved  ; yet  the  liquor  was  richly  im- 
pregnated with  it  ; as  we  found  by  a pretty  phenomenon  that  it 
afforded  us.  For  the  little  vial  it  was  kept  in,  being  opened  in  a 
dark  place,  there  immediately  enfued  a kind  of  flalh  of  light,  far 
more  vivid,  its  fmall  bulk  confidered,  than  any  liquor  had  yielded 
us  before.  But  the  brightnefs  of  this  appearance  was,  it  feems,  too 
great  to  be  lafting  ; for  the  flame-like  fubllance  ufually  expired  in  lefs 
than  a minute  •,  and  fometimes,  perhaps,  in  half  that  time.  And  there 
were  two  other  circumftances  particular  enough  in  this  phenomenon  ; 
one,  that  fometimes,  efpecially  if  a candle  were  in  the  room,  the 
fhining  fluid  would  appear  of  a plealant,  and  fomewhat  furprizing 
bluifli  colour  : the  other,  that  the  light  would  ceafe,  whilft  there 
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yet  remained  in  the  upper  part  of  the  glafs,  many  whitifh  fumes,  fuch  Nat'.  Hist. 
as  we  have  formerly  often  obferved  in  the  aerial  noCliluca,  to  be  the 
ufual  caufes  or  concomitants  of  light  ; as  if  in  our  prefent  cafe  the  fhi- 
ning  fubftance  prey’d  on,  or  refided  in  only  the  finer  and  more  delicate 
particles  of  the  whitifh  exhalations. 

2 6.  Inftead  of  the  oil  of  cloves,  we  fubftituted  fome  chymical  oil 
of  mace,  into  which  we  put  a competent  quantity  of  the  glacial  phof- 
phorus ; but  though  we  warmed  the  bottom  of  the  vial  as  much  as 
we  judged  neceffary,  yet,  upon  unftopping  of  it,  there  appeared  no 
fign  of  light,  though  the  trial  was  made  more  than  once  or  twice,  and 
fometimes  with  favourable  circumftances  : which  event  was  the  lefs  ex- 
pelled, becaufe  the  oil  made  ufe  of,  was  prefented  to  me  as  very  pure, 
by  the  fame  traveller  who  gave  me  that  of  cloves  before  mentioned  ; 
and  becaufe  alfo  the  warmed  phofphorus  was  fo  well  conditioned,  that 
as  foon  as  ever  the  oil  was  removed,  it  fhone  with  an  extraordinary 
vigour. 

27.  We  made  alfo  a trial  or  two  with  diftilled  and  fragrant  oil  of 
anifeeds,  to  fee,  if,  that  being  an  effential  oil,  and  looked  upon  as  a 
kind  of  aromatic  one,  it  would  better  diffolve  the  nodtiluca,  or  be  im- 
pregnated by  its  luciferous  parts  •,  but  we  found,  that  it  neither  diffolv- 
ed  the  matter,  nor,  upon  unftopping  the  containing  vial,  afforded  any 
light,  or  fo  much  as  whitifh  fumes ; which  feemed  fomewhat  ftrange, 
becaufe  the  oil  was  very  fubtile,  and  by  its  aptnefs  to  coagulate  of  it 
ffelf,  fhewed  that  it  was  genuine  ; and  not,  as  common  chymical  oils 
too  frequently  are,  fophifticated. 

28.  Having  no  more  oils  fit  for  my  turn,  I next  tried,  whether  I 
could  diffolve  our  fhining  matter  in  ardent  fpirits,  which  are  thought 
to  be  near  allied  to  diftill’d  oils  ; and  having,  accordingly,  put  fome  of 
our  icy  phofphorus  into  fpirit  of  wine,  though  the  menftruum  in  quantity, 
fome  hundreds  of  times  exceeded  the  body  ’twas  to  work  upon,  yet  after 
fevpral  days,  wherein  it  flood  in  a window,  expofed  to  the  fun- beams, 
in  the  hotteft  part  of  the  fummer  •,  it  appeared  undiffolv’d  at  the  bottom 
of  the  liquor,  and  fcarce  fenfibly  diminilhed. 

29.  We  weighed  in  a tender  balance,  one  grain  of  our  glacial  phof-  n„jjt  fuj_ 
phorus,  wiped  dry,  and  broken  into  four  or  five  pieces,  for  the  eafier  denly  produced 
diffolution  thereof.  And  to  thefe,  in  a cryftalline  vial,  we  put  a con-  in  common  - 
venient  quantity  of  highly  rectified  vinous  fpirit  *,  and  flopping  the  vial  “f^Uwrnot 
clofe,  we  fuffered  it  to  remain  for  many  hours,  fometimes  in  the  cold,  luminous. 
and  fometimes  in  the  fun  •,  but  perceived  not  that  near  a total  diffolu- 
tion was  made  of  the  nodlilucal  matter  j even  one  of  the  leffer  fragments 
appearing,  as  well  as  the  others,  undiflolved  in  the  bottom  of  it.  How- 
ever, fince  a body  confifting  of  fuch  fubtile  parts,  may  communicate 

many  of  them  to  a contiguous  liquor,  without  any  dimunition  of  its 
bulk,  obfervable  by  the  eye  •,  I thought  fit  to  try  what  effects  this  bo- 
dy had  upon  the  vinous  fpirit. 
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Nat. Hist.  30.  And  firft,  I obferved,  that  it  did  not  manifeftly  difcolour  the  li- 


quor, but  left  it  tranfparent  and  limpid,  as  before  •,  only  there  appeared 
fome  very  fmall  earthy  corpufcles,  like  duft,  at  the  bottom  of  the  liquor, 
when  being  a little  fhaken,  it  was  attentively  view’d. 

31.  We  did  not  obferve  that,  upon  unftopping  the  vial,  and  the  re- 
ftored  commerce  between  the  inward  and  outward  air,  there  appeared 
any  flame  or  luminous  exhalations,  as  is  ulual  upon  opening  vials  that 
contain  the  liquid  aerial  no&iluca. 

32.  But  having,  in  a dark  night,  dropt  a little  of  this  impregnated 
fpirit  into  a fmall  China  cup,  with  common  water  in  it  ; tho’  the  lpiric 
neither  in  the  vial,  nor  in  its  paflage  through  the  air,  difclofed  any 
degree  of  light,  yet  as  foon  as  ever  the  drops  came  to  touch  the  li- 
quor, they  would  be  as  it  were  kindled  by  the  cold  water,  and  afford 
little  flafhes  of  light,  more  vivid  than  the  nodliluca  it  felf  j giving  a 
fplendor  that  render’d  not  only  the  brims  of  the  cup,  but  many  of 
the  neighbouring  objects  manifeftly  viffble.  Thefe  corufcations  had  the 
property  of  other  lightning,  to  vanifh  almoft  as  foon  as  they  appeared  ; 
nor  would  the  water,  that  produced  them,  by  being  agitated,  fhine  ; 
but  others  might  immediately  be  produced,  by  letting  frefh  drops  fall 
into  the  fame  water  •,  upon  whofe  furface  they  feemed  to  diffiife  them- 
felves  •,  and  they  would  fometimes  leave  thereon,  for  a little  while,  a 
faintly  luminous  film  or  membrane. 

I alfo  thought  fit  to  try,  whether  our  phenomenon  would  not  be  pro- 
duced with  hot  water  as  well  as  with  cold  •,  and  accordingly  found  that 
the  impregnated  fpirit  of  wine  produced  rather  a greater  than  a lefs  light 
in  hot  water  than  it  had  done  in  cold. 

33.  At  another  time,  having,  in  a very  good  balance,  weighed  out 
one  grain  of  our  no£!iluca,  (firft  wiped  dry)  we  put  to  it,  at  feveral 
times,  that  it  might  the  better  diffolve,  above  two  thoufand  grains  of 
fpirit  of  wine,  that  would  burn  all  away  ; and  yet,  which  may  feem 
ftrange,  this  fmall  quantity  of  noctilucal  matter  did  fo  impregnate  all 
the  liquor  put  upon  it,  that  tho’  nothing  of  luminous  appeared  in  the 
menftruum,  nor  in  any  exhalations  rifing  from  it,  if  the  vial  were  un- 
ftopped,  or  the  liquor  poured  out  of  it  into  the  air  ; yet  as  foon  as  ever 
’twas  dropt  into  common  water,  there  would  be  produced  a vivid  ap- 
pearance of  light,  fuch  as  we  lately  mentioned. 

It  feemed  not  very  improbable,  that  thefe  fudden  and  vanilhing 
flafhes  might,  in  great  part,  proceed  from  the  quick  difengagement 
and  extrufion  of  the  noClilucal  particles,  made  by  the  water  which, 
diluting  the  vinous  fpirit,  difabled  them  from  retaining  the  luciferous 
corpufcles : as  if  into  one  ounce  of  high  rcdtified  fpirit  of  wine,  you 
put  half  a dram,  or  a dram  of  camphire,  the  liquor  will  diffolve  it, 
without  being  thereby  manifeffly  altered  as  to  colour  or  tranfparency  ; 
but  if  you  drop  this  folution  into  common  water,  the  vinous  fpirit 
will  immediately  diffiife  it  felf  into  the  liquor,  and  let  go  the  cor- 
pufcles of  the  camphire,  which  float  like  a white  powder  upon  the 
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furface  of  the  water.  And,  accordingly,  our  impregnated  fpirit  of  wine  Nat.  Hist. 
being  dropt  into  fome  other  well  deflegmed  fpirit  of  wine,  we  faw  no 
light  produced  ; but  when  it  was  dropt  into  fpirit  of  fal-armoniac, 
which  feems  to  confid  of  the  volatile  fait  difiolved  in  the  phlegm  or 
aqueous  liquor,  the  noftilucal  corpufcleswere  by  this  waterifh  part  freed 
from  the  vinous  fpirit,  almod  as  much  as  they  would  have  been  by 
common  water,  and  did,  accordingly,  fhine  with  much  brilknefs. 

34.  And  after  having  brought  one  grain  of  our  fhining  matter  to  Afirange 
impregnate  between  four  and  five  ounces  of  highly  rectified  fpirit  °f 

wine,  which  did,  at  lead,  two  thoufand  times  exceed  the  weight  of  the  ^facial  no  ft*- 
notdilucal  fubftance  ; I prefum’d  that  this  very  parcel  of  fpirit  of  wine,  %ca% 
wherein  it  was  already  diffufed  and  fcattered  into  fo  many  thoufand 
corpufcles,  as  fufficed  to  impregate  all  the  liquor,  would  yet  commu- 
nicate to  a large  quantity  of  water-particles  enow  to  make  it  fhine, 
when  agitated.  Wherefore,  when  we  had  weighed  out,  in  a very  exaft 
balance,  one  dram  of  our  impregnated  fpirit,  we  mixed  it  with,  and 
fhook  it  in  as  much  fair  water  as  we  thought  fit,  (but  not  all  at  once) 
till  we  had  to  our  dram  of  fpirit  of  wine,  put  above  fifty  times  its 
weight  of  water  ; and  this  fpirit  it  felf  weighing,  at  lead,  two  thoufand 
times  as  much  as  the  noctilucal  matter,  wherewith  ’twas  impregnated, 
it  follows,  that  the  fingle  grain  of  icy  noftiluca  was  able  to  diftufe  it 
felf  through,  and  impregnate  full  a hundred  thoufand  grains  of  liquor, 
fo  as  (when  duly  ordered)  to  make  it  luminous.  For  having  prefently 
after  the  lad  water  was  put  into  the  glafs,  dopt  the  veifel  clofe  with 
a cork,  and  fhaken  it  a little  in  a dark  place,  the  whole  vial  appear- 
ed to  be  full  of  light  ; which  tho’  it  were  not  more  than  ordinarily 
intenfe,  yet  by  reafon  of  the  bulk  of  the  liquor,  made  a glorious  fhew, 
and  difcovered  many  of  the  neighbouring  objects.  And  after  we  had 
done  fhaking  the  vial,  not  only  the  upper  part,  which  was  fill’d  with 
exhalations  and  vapours,  fhone  like  thofe  other  liquid  phofphori  for- 
merly mentioned  ; but,  what  was  not  obferved  in  them,  the  water  it 
felf  had  a luminoufnefs,  tho’  of  an  inferior  degree,  of  its  whole  mafs  ; 
for  when  the  glafs  was  fhaken,  all  the  liquor  appeared  to  fhine,  fo  that 
we  could  plainly  fee  through  the  fides  of  the  vefiel,  the  conical  figure 
of  its  bottom. 

After  this,  I profecuted  the  experiment  further,  increafing  the  pro- 
portion of  the  water  to  frefh  impregnated  fpirit  ; and  found,  that  one 
part  of  the  noftiluca,  being  fird  difiolved  in  fpirit  of  wine,  and  af- 
terwards brifkly  fhaken  into  a convenient  quantity  of  water,  rendred 
as  much  liquor  luminous,  as*  upon  calculation,  amounted  to  four  hun- 
dred thoufand  times  its  weight.  And  this  did  not  feem  to  proceed 
from  the  irradiation  of  the  luminous  corpufcles  or  exhalations,  fhining 
in  the  empty  fpace  at  the  top  of  the  glafs  ; becaufe  the  vial  was  fo 
near  fill’d  with  liquor,  that  there  was  but  little  room  left  for  vapours.; 
and  becaufe,  alfo,  the  vapours  that  play’d  in  that  fpace,  fhone  but  very 
faintly  ; and  when  the  glafs  was  at  red  much  lefs  than  a minute,  the 
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Nat.  Hist,  fight  would  reach  but  a little  way  downwards  in  the  water*  and  yet 
Was  there  fo  dim,  as  to  be  fcarce  difcernable.  Butin  our  experiment, 
not  only  the  agitated  liquor  appeared  luminous  throughout,  but  the 
light  was  bride. 

But  left  Tome  Ihould  think,  that  if  this  experiment  had  Been  ftill 
further  profecuted,  the  luminoufnefs  would  have  ftill  extended  to 
greater  quantities  of  water  ; I fhall  add,  that  when  I increafed  the 
proportion  of  this  liquor  to  the  noftilucal  matter,  to  be  difperfed 
through  it,  by  putting  in  near  three  or  four  ounces  of  water,  more 
than  I guefled  would  be  convenient ; the  luminous  matter  feemed  to  be, 
as  it  were,  drowned  or  loft  in  fo  much  liquor  ; for  tho’  we  gave  it 
much  more  agitation  than  had,  in  the  former  experiments,  produced 
light  ; yet  no  luminoufnefs  at  all  appeared  in  the  frelh  fpirit  : and 
fhaking  it  into  fuch  a quantity  of  water,  as  I thought  it  might  ferve 
to  impregnate,  I found  that  the  luminous  mafs  of  liquor,  thereby  pro- 
duced, amounted  to  more  than  five  hundred  thoufand  times  the  weight 
of  the  no&ilucal  matter  difperfed  through  it  ; which  is  a vifible  ex- 
panfion  very  much  greater  than,  I think,  has  been  hitherto  obferved 
in  any  corporeal  fubftance  diflolved  in  a vifible  liquor  •,  fince  it  four 
times  exceeds  that  I made  with  cochineal,  and  which  has  been  taken 
notice  of  as  a prodigious  thing  •,  one  part  of  the  cochineal,  having  in 
that  experiment  produced  a difcernible  colour  in  an  hundred  twenty-five 
thoufand  parts  of  water. 

But  I here  only  deliver  the  manifeft  impregnation  of  the  water  it 
felf,  which  is  a grofs  and  tangible  liquor,  by  the  difperfed  particles  of 
the  no&ilucal  matter  ; and  have  made  no  eftimate  of  the  incomparably 
greater  expanfion  of  the  light,  that  from  the  matter  included  in  the 
vial,  illuminated  the  ambient  air,  to  a confiderable  diftance  from  it  ; 
tho’  by  reafon  the  darkened  room  was  not  large,  I was  difabled  to 
make  an  eftimate  how  far  the  enlightened  fphere  of  air  might  have 
extended. 

Befides,  this  experiment  was  not  favourably  made  *,  fince  we  pur- 
pofely  weighed  out  fomewhat  lefs  of  the  lucid  matter,  and  now  and 
then  more  of  the  water,  than  the  precife  quantities  our  calculation 
fuppofes. 

And  laftly,  upon  fearch  I found,  that  the  grain  of  icy  phofphorus, 
firft  put  into  the  fpirit  of  wine,  we  made  ufe  of  all  this  while,  was 
not,  tho’  after  fo  long  a time,  totally  diflolved  ; a fmall  fragment,  a- 
mounting  to  about  an  eighth  part,  if  not  more,  remaining  at  the  bot- 
tom of  the  vial  ; upon  which  having  poured  fome  frefh  fpirit  of  wine, 
and  kept  it  a while  in  a little  heat,  to  further  the  diflolution  ; that 
liquor  grew  very  luminous,  when  dropt  into  common  water  : whence 
it  feemed  probable,  that,  if  the  whole  grain  of  icy  phofphorus  had  been 
diflolved  at  firft  in  the  fpirit  of  wine,  it  would  have  impregnated 
above  fix  hundred  thoufand  times  its  weight  of  water,  fufficiently  to 
make  it  lhine. 
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I come  now  to  another  way,  by  which  I thought  the  great  fubtilty 
of  parts  in  our  nodtilucal  matter  might  appear  with  good  advantage. 

35.  We  carefully  weighed  out  a fmall  lump  of  the  fhining  matter, 
amounting  to  three  grains  *,  and  having  purpofely  broke  it  into  feveral 
lefs  fragments,  perhaps  fix  or  feven,  we  laid  them  upon  a flat-bottom’d 
glafs,  that  was  broader  at  the  top  than  the  bottom,  and  fhallow  too, 
that  the  matter  might  be  more  fully  expofed  to  the  free  air.  This 
glafs  we  placed  in  a fouth  window,  laying  it  very  fhelving,  that  the 
liquor  to  be  produced,  by  refolution  in  the  moift  air,  might  prefently 
run  down,  and  not  hinder  the  free  evaporation  of  the  remaining  mat- 
ter. The  vefifel  being  thus  placed,  at  about  ten  of  the  clock  at  night, 
all  the  fragments  of  the  nodtiluca  fhone  brifkly,  and  fo  continued,  till 
moft  of  them  were  refolved  into  other  fubftances  ; the  biggeft  of  them 
continuing  fhining,  while  the  others  were  reduced  to  fuch  a fmallnefs, 
that  they  would  fcarce  have  been  feen,  had  not  their  own  light  made 
them  vifible.  But  the  principal  thing  in  this  experiment  is,  that  fo 
little  a quantity  of  nodtilucal  matter,  continued  to  emit  vifible  fumes, 
for  many  more  than  an  hundred  and  fifty  hours ; and  this  with  circum- 
ftances  that  made  the  thing  more  ftrange. 

For  firft,  the  fmoke  was  not  only  vifible,  but  manifeft  ; and  that  as 
well  in  the  night,  as  in  the  day. 

Secondly,  the  feveral  parcels  of  matter  did  each  emit  thefe  fumes  all 
at  once,  as  if  it  were  from  fo  many  little  chimneys. 

Thirdly,  this  fmoke  was  fo  large,  and  withal  fo  tenacious,  that  it 
would  eafily  retain  the  form  of  fmoke,  at  a confiderable  diftance  from 
the  bodies  that  emitted  it  ; fo  that  as  I walked  in  the  room,  a carelefs 
look  towards  the  glafs  would  often  difcover  it  ; and  fometimes  it  would 
manifeftly  appear  at  a diftance,  that  I eftimated  to  be  near  a foot  from 
the  matter  which  afforded  it. 

Fourthly,  the  motion  of  the  fmoke  was  fwift,  confidering  that  it 
had  no  channel  to  affift  it  : and  it  was  not  always,  nor  for  the  moft 
part,  diredtly  upwards,  but  fometimes  horizontal,  fometimes  down- 
wards, fometimes  towards  the  right  hand,  and  fometimes  towards  the 
left  ; as  if  the  motion  of  the  fumes  had  been  determined  by  the  fitu- 
ation  of  thofe  parts  of  the  nodtilucal  fragment,  by  which  they  were 
emitted,  and  as  ’twere  difcharged.  And  indeed,  I thought,  I many 
times  obferved  a kind  of  palpitation,  or  eftuation,  in  the  little  fhining 
fragments  ; which  I gathered  from  the  apparent  great  inequality  in  the 
plenty  of  the  fmoke  emitted  at  feveral  times  j all  of  them,,  perhaps, 
within  the  compafs  of  a minute  or  two. 

And  laftly,  even  in  the  latter  part  of  the  experiment,  after  the 
ftiining  matter  had  been  fo  long  expofed  to  the  air,  it  emitted  a ftrong 
fmell  •,  which  feemed  to  becaufed  by  odorous  exhalations,  diftindt  from 
the  vifible  fumes. 
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36.  Now  as  I had  fet  the  glafs,  and  kept  it  in  a fhelving  pofture  ; 
I thereby  preferved  the  faline  part  of  the  fhining  matter,  a liquor  which 
I thought  fit  to  examine. 

In  order  to  this,  I put  all  the  remaining  clear  liquor,  or  Caput  mor- 
tuum , info  a fmall  concave  vefiel  of  well-refined  filver.  And  our  liquor 
being,  in  this  veffel,  fet  upon  fome  fmall  coals  and  allies,  did  not  evapo- 
rate near  fo  eafily,  as  one  would  have  thought  ; but  turned  into  an 
undtuous  fubflance,  of  a dark  reddifh  colour  i wherefore,  we  placed 
the  vefiel  upon  quick  coals,  that  by  their  brisk  heat  they  might  make 
the  liquor  boil,  and  free  it  from  fuperfluous  moifture.  By  this  means, 
after  a while,  it  was  reduced  to  a fubflance,  that  afforded  us  a pretty 
phenomenon.  For  the  boiling  liquor  crackled  like  a handful  of  bay- 
falt  caft  into  the  fire  ; and  whilft  thefe  cracklings  continued,  which 
they  did  much  longer  than  one  would  have  expedted,  they  imitated 
little  volleys  of  fhot,  not  only  in  the  great  number  of  the  founds  they 
made,  but  in  the  little  flaflies  that  accompanied  them  •,  which,  when 
the  fire  was  fomewhat  increafed,  werefo  many,  and  followed  one  another 
fo  faft,  that  they  appeared  to  make  up  a continued  flame,  pleafant  to 
behold. 

37.  I had,  afterwards,  a mind  to  make  fome  eftimate,  how  far  the 
breaking  of  the  fhining  matter  into  fragments,  and  the  conditions  of 
the  veffel,  contributed  to  the  quick  confumption  of  it.  To  this  pur- 
pofe,  we  took  a lump  of  three  grains,  carefully  weighed  out,  and 
put  it  into  a fmall  glafs  funnel,  whofe  upper  end  was  wide  and  capa- 
cious with  regard  to  the  lower  part,  which  was  exceeding  flender, 
that  the  nodtiluca  might  have  air  both  above  and  often  below  ; yet 
the  matter  not  Aide  down,  till  it  were  fo  wafted,  as  to  be  Jefs  than 
a fmall  pin’s  head.  A vefiel  of  this  fhape  I chofe  to  make  ufe  of, 
that  I might  catch  the  liquor,  that  would  be  afforded  by  the  deli- 
quation of  our  icy  phofphorus  ; for  which  purpofe  the  flender  pipe 
of  this  funnel  was  put  into  the  orifice  of  a fmall  cylindrical  vial  ; 
and  there  kept  in  a quiet  place  ; which  was  a fouth  window  ; from 
whence  every  night,  after  I was  in  bed,  I caufed  it  to  be  brought  into 
my  chamber,  to  fee  if  it  continued  to  fliine.  By  which  trials,  I found 
that  it  remained  luminous,  and  was  not  yet  fo  wafted,  as  to  fall  quite 
through  the  funnel  into  the  vial,  at  fomewhat  beyond  the  end  of  the 
fifteenth  day  *,  fo  that  it  continued  to  fiiinc  for  three  hundred  and 
fixty  hours. 

What  has  been  hitherto  related,  may  juftly  make  a man  refledt, 
with  fome  wonder,  upon  the  ftrange  minutenefs  and  multitude  of 
parts,  that  are  crowded  together  in  our  noctilucal  matter  ; if  we 
confider  what  a multitude  of  luminous  beams  of  vifible  fmoke,  and 
of  odorable  effluvia,  lb  fmall  a quantity  of  it  as  three  grains,  could 
incefiantly  afford  for  two  or  three  hundred  hours  ; leaving,  after  all 
this,  behind  it  above  three  times  it  weight,  ( for  fo  we  found  it 
to  be)  of  a liquor,  which  it  felf  was  not  a cadaverous  one  ; or, 
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what  it  looked  like,  common  water  blit  was,  very  probably,  im-  Nat.  Hist. 

pregnated  with  many  faline  parts,  and  not  a few  capable  of  fhiniag 

briskly. 

38.  I took  a little  of  the  confident  noftiluca,  and  having  broke  it,  <jhe 

and,  as  its  brittlenefs  would  permit,  fpread  it  here  and  there  upon  a mability  of  the 

piece  of  folded  paper  ; I lighted  that  paper  at  the  flame  of  a candle,  ™ailuca  it 

and  obferved,  that  when  the  flame  reached  any  little  fragment  of  the  fe‘f- 
fliining  matter,  it  would  take  fire,  and  burn  away  in  a flafhing  and 
very  fputtering  manner,  accompanied  with  noife  ; almoft  like  grains 
of  lalt-petre,  when  thrown'  upon  a live  coal. 

39.  I obferved  alfo,  that  if  I put  pieces  of  paper,  on  which  I had 
placed  fome  of  thefe  grains  of  noctilucal  matter,  upon  fome  embers 
covered  with  allies  ; before  the  paper  itfelf  took  fire,  the  fliining  mat- 
ter would  communicate  its  flame  to  the  contiguous  paper.  . 

40.  We  put  a fragment  of  our  fliining  matter,  not  amounting  to  a 
grain,  into  half  a fpoonful,  or  lefs,  of  highly  rectified  fpirit  of  wine, 
and  kindled  that  liquor  with  the  flame  of  a candle,  the  fpirit  burned 
away,  as  is  ufual,  in  a flame  partly  yellow,  but  chiefly  blue  : and 
though  the  heat  of  the  filver-fpoon,  wherein  the  trial  was  made,  quick- 
ly melted  the  nodlilucal  matter,  and  gave  it  a globular  form  ; yet  it 
continued  at  the  bottom,  without  manifeflly  mixing  with  the  vinous 
fpirit,  or  confiderably  altering  the  colour  of  its  flame.  But  when  the 
fpirit  of  wine  was  all  confumed,  without  leaving  the  leafl  phlegm  be- 
hind it,  the  laft  drops  coming,  when  they  were  actually  kindled,  to 
touch  the  fliining  matter,  they  prefently  fet  it  on  fire  •,  but  its  flame 
was  very  different  from  that  of  the  vinous  fpirit  : for,  befides  fome- 
what  odd  in  its  figure,  its  colour  was  not  at  all  blue,  or  bluifli,  but 
of  an  intenfe  yellow  ; and  burned  fo  fiercely,  and  with  fo  vivid  a 
light,  that  it  was  furprizing  to  behold  : it  alfo  continued  to  burn  for 
a pretty  while,  con  fidering  the  fmall  quantity  of  the  combuffible  mat- 
ter. And  whilft  it  burned,  it  emitted  plenty  of  fmoke,  that  feemed 
to  be  darted  up  to  a confiderable  height.  The  matter  did  not  burn  all 
away,  at  once,  but  left  a kind  of  Caput  mortuum , which  lay  in  the 
form  of  a little  cake,  partly  of  a deep  yellow,  and  partly  of  a fine 
red.  This  matter  being  very  bulky,  in  proportion  to  what  was  con- 
fumed,  I proceeded  to  burn  it  after  another  manner,  till  there  re- 
mained only  fome  very  few  light  feces,  that  feemed  to  be  of  the  fame 
nature  with  thofe  in  the  following  experiment. 

41.  We  took  a fmall  fragment,  not  amounting  to  a grain,  of  the 
noftilucal  matter  ; and  putting  it  into  a filver-fpoon,  we  caff:  upon  it 
the  fun-beams  collected  by  a fmall  burning  glafs  *,  whereby  it  was 
prefently  fet  on  fire,  and  afforded,  together  with  a great  deal  of  fmoke, 
a flame  exceeding  yellow,  and  fo  very  fierce  and  bright,  that  it  was 
confpicuous,  though,  the  window  being  purpofely  fet  open,  the  beams 
of  the  fun,  then  in  the  meridian,  were  luffered  to  beat  full  upon  it  : 
a brisk  wind  alfo  blew  upon  it  without  extinguifhing  it.  At  the  bot- 
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tom  of  the  fpoon,  the  expiring  flame  left  a round  and  broad  Caput 
mortuum , confi  fling  of  feveral  circles,  like  thofe  of  a fardonyx,  the 
largeft  whereof  was  white,  another  yellow,  and  the  third  red  ; all  the 
three  colours  being  pleafant  and  vivid.  Some  part  of  this  Caput  mor- 
tuum , being  freely  touched  by  the  air,  appeared  combuftible  ; and  the 
reft  being  left  in  the  fpoon,  that  the  air  might  work  upon  it,  did,  for 
the  moft  part,  foon  refolve  it  felf  per  deliquium  into  a liquor,  almofl  as 
fharp  as  fpirit  of  fait  *,  the  reft  remaining  a light  black  feculency  ; of 
which,  becaufe  there  was  fo  very  little,  we  could  make  no  trial.  But 
fo  much  matter  could  not  be  left  unfired,  unlefs  fomething  hindered 
its  accenflon  •,  for  when  we  warily  turned  over  the  little  cake  with  the 
point  of  a knife  *,  the  under  part,  being,  I prefume,  hot,  prefently 
took  fire  upon  the  contact  of  the  air,  and  flamed  away,  till  the  mat- 
ter was  almoft  totally  confirmed. 

42.  We  put  two  grains  of  our  dried  nodilucal  matter  into  a.  glafs 
mortar,  whofe  coldnefs  and  thicknefs  were  able  to  keep  it  from  being 
put  into  any  lenfible  heat,  by  the  operation  that  was  to  be  performed 
in  it;  and  • confequently,  from-  communicating  any  heat  of  its  own 
to  the  nodlilucal  matter.  This  we  pretty  briskly  rubbed  in  the  mor- 
tar, with  a glafs  peftle  ; but  though  it  was  thereby  brought  to  fhine 
much  more  vividly  than  before,  yet  it  did  not  take  fire  *,  which  I was 
apt  to  impute  to  the  great  coldnefs  of  the  glafs  ; but  at  length  it  took 
fire,  and  began  to  burn  away  in  an  adual  flame,  with  much  fmoke  : 
this,  however,  did  not  laft  fo  long  as  might  have  been  expeded  ; 
probably,  becaufe  the  veffel  continued  fenfibly  cold  ; and  perhaps  alfo, 
becaufe  of  the  narrownefs,  and  depth  of  it,  which  fomewhat  hindered 
the  free  accefs  of  the  air  *,  for  fome  matter,  that  was  taken  out  on  the 
peflie,  feemed  to  burn  better  than  that  which  remained  in  the  mortar  ; 
and  this  being  extinguished,  was  once  more  kindled  by  trituration  ; 
but  foon  expiring  again,  could  not  by  the  fame  means  be  re-kindled, 
only  it  fhone  briskly. 

43.  If  our  phofphorus  be  for  any  time  prefied  hard  between  the 
fingers,  or  againft  a board,  or  fome  fuch  hard,  and  not  very  cold 
body,  it  will  often  feel  adually  and  very  fenfibly  hot  ; and  fome- 
times  the  degree  of  heat  will  be  fo  vehement,  as  to  lcorch  the  lkin, 
as  my  venturous  affiftant  found  feveral  times  to  his  pain  ; his  fingers 
being  almoft  covered  with  blifters,  raifed  on  them  by  handling  our 
Shining  matter  : he  alfo  complained  to  me,  that,  though  he  had  been 
often  burned  on  other  occafions,  yet  he  found  blifters  excited  by 
the  phofphorus,  more  painful  than  others  ; and  he  is  not  the  only 
perfon,  who  has  complained  of  finding  the  burns  made  with  this 
matter,  to  be  more  tedious  and  difficult  of  cure  than  ordinary  ones. 
But,  as  our  nodtiluca  was  not  always  made  of  the  fame  matter, 
nor  with  care  equally  fuccefsful  ; fo  I obferved  its  difpofition  to 
burn,  and  the  degrees  of  heat,  to  which  it  would  be  brought  by 
motipn,  to  be  different  ? upon  which  account,  I did  not  find,  that 
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Fome  portions  of  it,  would  produce  thofe  higher  effects  of  heat,  Nat.  Hist. 
that  others  did  ; befides,  thefe  higher  effe£ts  gradually  differ’d  among 
thcmfelves. 

44.  And  accordingly,  after  having  in  vain  tried  to  fire  paper,  by 
preffing  and  rubbing  fome  of  our  phofphorus  upon  it  with  the  blade 
of  a knife  •,  I took  a piece  of  fine  paper,  'and  having  dry’d,  and 
watrn’d  it  at  the  fire,  I put  a little  of  our  nodtiluca  in  a fold  of  it  ; 
and  rubbing  the  paper  between  my  hands,  though  there  was  thereby 
produced  a confiderable  heat,  yet  it  did  not  reach  to  what  I defired  *, 
but  continuing  a little  while  to  rub  the  paper,  it  on  a fudden  took 
fire,  and  blazed  out,  fo  that  it  would  have  burned  my  hand,  had 
it  not  been  guarded  by  a thin  glove,  which  was  thereby  fcorched,  and 
in  part  fhrivel’d  up.  After  the  fame  manner,  to  make  the  experiment 
the  more  certain,  I fired  another  piece  of  paper. 

45.  To  try,  whether  our  phofphorus,  which  appeared  not  inferior 
to  that  of  Mr.  Krafft’s,  would  (as  his  fometimes  did)  fire  gun-powder  > 
we  took  a little  of  our  fhining  matter,  and  having  wiped  it  dry,  we 
put  it  upon  fome  dry  gun-powder,  and  with  a knife  prefied  it,  and  in 
fome  fort  rubbed  it  upon  the  black  grains  •,  but  found,  that  though  a 
heat  were  produced,  and  fometimes  fuch  as  would  make  fome  of  the 
corns  of  powder  have  a bluifh  flame,  yet  the  mixture  would  not  go 
off : fo  that  the  affiftant,  to  whom  I left  the  care  of  repeating  the  experi- 
ment, prefuming  it  would  not  fucceed,  fcrupled  not  to  hold  his  head 
over  it,  that  he  might  the  better  fee  what  change  was  made  in  the 
mixture  but  then,  upon  a fudden,  the  powder  took  fire,  and  the 
flame  fhooting  up,  burnt  his  hair. 

46.  The  fame  perfon,  not  long  after,  bringing  me  fome  newly  di- 
ftill’d  grains  of  our  nodtiluca,  covered  with  feme  of  the  fhining  water  ; 
that  came  over  with  it,  he  unluckily  broke  the  glafs  in  his  pocket  ; 
whereupon  the  heat  of  his  body,  increafed  by  the  motion  which  a 
long  walk  had  put  it  into,  fo  excited  the  matter,  fallen  out  of 
the  broken  vial,  that  it  burned  two  or  three  great  holes  in  his 
cloaths. 

47.  And  having  put  together  about  half  a grain  of  our  dry  nodtilucal 
matter,  and  fix  times  its  weight  of  common  flowers  of  fulphur,  they 
were  lodged  in  the  fold  of  a piece  of  white  paper,  which  was  laid 
upon  a board  ; and  when  I had  a little  bruis’d  and  rubb’d  this  with 
the  haft  of  a knife,  it  fhone  through  the  intercepted  paper  very 
vividly,  but  did  no  more.  Wherefore,  fufpedting  that  the  want  of 
air  was  the  reafon  why  it  did  not  burn,  I opened  the  paper,  and 
found,  that  as  foon  as  the  air  had  accefs,  it  took  fire,  and  furioufiy 
burned  the  paper  ; and,  if  I had  not  been  wary,  would  have  burned 
me  too.  At  another  time,  in  making  the  fame  experiment,  the  ingre- 
dients being  well  rubb’d  together  in  folded  paper,  though  before  the 
paper  was  dilplayed  and  expofed  to  the  air,  they  did  not  kindle  ; yet 
.upon  contact  with  the  air,  the  mixture  took  fire,  and  flafhed  away 
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Hat.  Hist.  at  once,  with  a great  blaze,  like  fired  gun-powder  ; only  the  flame  ap- 
peared  more  luminous. 

48.  The  higheft  effed  of  the  heat  of  our  icy  r.odiluca,  was  cafually 
produced  by  my  afliftant  ; who  being  defirous  to  try,  whether  fome 
that  was  newly  prepared,  were  good,  began  to  draw  letters  with  it,  up- 
on a piece  of  plank,  that  had  been  long  ufed  in  the  laboratory,  as  part 
of  a ftove  •,  and,  chancing  to  prefs  the  matter  hard  upon  this  board, 
that  the  conftant  heat  of  the  place  had  brought  to  an  unufual  degree  of 
drynefs,  he  found,  to  his  furprize,  that  he  had  not  only  fhining,  but 
burning  letters  j the  lucid  matter  having  actually  fet  on  fire  thoie  parts 
of  the  wood,  againft  which  he  had  ftrongly  prefled  it. 

Whether  the  49.  To  examine,  particularly,  what  family,  or  fort  of  falts,  the  fa- 
frlid  noaihtca  ]ine  part  of  our  nodilucal  matter  either  belong’d,  or  had  moft  relation 
L'o>-  “an  “acid  t0’  fibred  a little  of  it  to  refolve  per  deliqiiium  into  a clear  liquor, 

examined’  and  t^ien  made  therewith  fome  of  the  tryals,  by  which  I ufually  exa- 

mine what  fpecies  a fait  belongs  to.  And  guefling  this  liquor  by  the 
taft,  and  the  manner  wherein  it  was  made,  to  be  fomewhat,  tho’-  not 
altogether,  of  the  nature  of  fpirit  of  fea-falt  ; I dropt  a little  of  it 
upon  a convenient  proportion  of  fyrup  of  violets,  and  found  that  it 
turned  it  not  green,  but  of  a fine  carnation  colour.  I found  alfo,  that 
a very  little  of  our  liquor,  prefently  deftroy’d  the  blue  colour,  and  not 
the  other  of  a tindure  of  Lignum  nephriticum . 

50.  I,  likewife,  put  fome  of  this  liquor  of  the  nodiluca,  upon  filings 
of  copper  ; which,  being  thoroughly  drench’d,  and  fome  of  them  co- 
ver’d with  it,  I expofed  them  in  a hollow  glafs  for  two  or  three  days 
to  the  air  : and  by  this  means  had,  without  the  help  of  heat,  a fo- 
lution  of  fome  of  the  filings,  the  colour  of  which  feemed  to  partake  of 
green  and  blue. 

51.  To  make  the  faline  nature  of  this  liquor  the  more  manifeft,  I 
put  fome  of  it  upon  powder  of  red  coral,  which  it  prefently  corroded 
with  noile  and  froth  ; and  putting  another  parcel  of  the  fame  liquor, 
upon  fome  dry  fait  of  tartar,  there  immediately  enfued  a fierce  con- 
fiicft  between. them,  w'hereby  fome  noife  and  much  froth  was  produ- 
ced ; fo  that  I thought  it  needlefs  to  wafte  any  more  of  the  nodilu- 
cal  matter,  to  make  it  farther  apparent,  that  our  liquor  was  not,  as 
moft  chymifts  Would  have  expeded,  of  an  urinous  nature,  but  be- 
long’d to  the  family  of  acid  falts  ; and  feemed  to  be  near  of  kin  to 
that  branch  of  them,  to  which  the  fpirituous  part  of  common  or  fea- 
falt  belongs. 

Phenomena  of  52-  J Put  fonae  of  our  0*7  phofphorus  into  a clear  vial,  able  to 
this phofphorus  hold  about  an  ounce  of  water  \ and  having  very  carefully  clofed  this 
in glajfee  her-  glafs,  I laid  it  afide,  and  obferved  it  to  continue  to  fhine  for  fome 
mentally  feal-  pew  . afcer  wj1jcj1  tjie  light;  manifeftly  decayed,  and  foon  after  quite 
difappeared  ; tho’  1 thought  it  poflible,  that  it  did  not  expire  fo  foon 
as  it  ceafed  to  be  vifible  ; becaufe  the  whitifh  fumes,  emitted  by  the 
matter,  whilft  it  continued  to  fhine,  had  covered  the  infide  of  the 

1 glafs. 


Artificial  cPhofphori.  205 

glafs,  with  a kind  of  whitilh  foot,  that,  at  length,  darkening  it,  might  Nat.  Hist. 

well  hinder  a faint  light  from  pervading  the  velfel,  and  reaching  the 

eye.  But  it  feems,  that  the  air  included  with  the  phofphorus,  either 

had  fome  vital  fubftance  (if  I may  fo  call  it)  prey’d  upon  thereby,  or 

elfe  was  by  the  fumes  of  the  phofphorus,  to  name  no  other  poffible 

ways,  tamed,  and  rendred  at  length  unfit  to  continue  the  particular 

flame  of  our  nodtiluca. 

53.  Yet  to  purfue  the  defign  of  making  a light  more  lafting  than 
ordinary,  by  keeping  the  matter  from  the  external  air ; I took  fome  of: 
our  nocftilucal  matter,  that  came  over  with  the  aqueous,  from  which 
’twas  not  fo  eafily  feparable,  but  that  I thought  it  beft  to  leave  them 
together,  (in  regard  that  it  fhone  fo  well,  that  it  might  pafs  for  an 
excellent  portion  of  the  aerial  nodtiluca  *,  ) and  this  we  fealed  up  in  a 
glafs-egg  (whofe  bottom  had  been  made  flat)  and  fetting  it  in  a place, 
where  it  would  be  frequently  .in  my  eye,  I obferved  it  from  time  to 
time,  efpecially  at  night,  and  found  it  continue  to  fhine  for  a week,  or 
longer  i and  this  with  fo  little  decay  of  light,  that  I was  furprized, 
when,  coming  in  the  night-time  to  look  upon  it,  I found  it  to  fhine 
no  more  ; efpecially  fince  I could  not  reftore  any  manifeft  light  to  it, 
either  by  agitation,  or  by  moderately  warming  the  fealed  glafs,  that 
contained  it. 

54.  After  many  obfervations  made  of  the  degrees  of  light,  that  our 
icy  nodliluca  afforded,  as  ’twere  of  its  own  accord,  without  external 
heat ; I thought  fit  to  try,  whether,  by  the  application  of  a moderate 
heat  of  the  fire,  the  light  might  not  be  much  invigorated,  and  perhaps 
the  phofphorus  it  felf  be  brought  actually  to  kindle,  even  in  a clofe 
veflel.  We  took,  therefore,  fome  grains  of  our  confident  phofpho- 
rus, and  put  them  into  a round  glafs-egg,  fomewhat  larger  than  an 
ordinary  hen-egg,  fitted  with  a (tern  of  a proportionable  bignefs,  and 
about  two  thirds  of  a foot  long.  This  being  hermetically  fealed  up, 
the  round  part  of  it  was  warily,  and,  by  degrees,  warmed  at  the  fire 
and  then  we  inftantly  removed  it  into  a dark  place,  where  the  inclu- 
ded matter,  not  only  {hone  much  more  vividly  than  before  it  was  heat- 
ed, but  fome  portions  of  it  were  brought  to  an  aftual  flame  *,  as  ap- 
peared both  by  the  radiant  fplendor  of  the  burning  matter,  and  by 
the  condition  of  the  fmoke  it  emitted  •,  and  yet  more  manifeftly,  by 
the  intenfe  heat  which  the  flaming  part  of  the  matter,  communicated 
to  that  part  of  the  glafs  whereto  it  adhered  ; for  there,  the  veflel 
was  not  to  be  fo  much  as  touched  without  inconvenience  : and  when 
this  flame  expired,  which  it  did  after  no  long  time,  the  portion  of 
the  matter,  lately  kindled,  no  more  fhone  or  burnt  as  before  ^ but 
was  reduced  to  the  condition  of  the  reft  of  the  nodtilucal  matter,  to- 
gether with  which  it,  for  a while,  retained  a confiderable  degree  of 
light,  upon  account  of  the  heat  it  had  been  expos’d  to,  over  and  above 
that  luminoufnefs  which  ordinarily  belonged  to  it. 
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Nat.  Fist.  This  experiment  appeared  fo  ftrange,  and  was  fo  delightful,  that, 
to  gratify  the  curious,  and  purfue  my  own  defign,  ’twas  repeated 
within  the  compafs  of  a month  or  tv/o,  between  twenty  and  thirty- 
times  •,  the  fame  matter  being  {till  kept  in  the  fame  velfel : tho’,  by  be- 
ing melted,  and  in  great  part  fublimed  by  its  frequent  approaches  to 
the  fire,  it  was  divided  into  feveral  parcels.  But  that  made  the  expe- 
riment fo  much  the  more  pleafant,  in  regard  that  fometimes  more  than 
one,  or,  perhaps,  than  two  portions  of  the  matter  would  feem  to  burn 
at  once.  This  was  looked  upon  as  a very  new  and  fcarce  credible 
thing,  that  a perfon  fhould  be  able  to  bring  a body  to  burn  with  an  adlual 
flame,  and  for  no  inconfiderable  time,  in  a glafs  hermetically  fealed, 
and  not  large  neither.  But  after  we  had  made  many  trials,  in  the 
above  mentioned  glafs,  there  happened  a phenomenon,  which  gave 
me  fome  fufpicion,  that  it  was  not  then  adtually  fealed  •,  tho’  it 
did  not  appear,  but  that  it  had  been  very  well  fealed  at  firft,  and 
might  continue  fo  during  feveral  tryals  : for  after  this  fufpicion,  we 
ufed  the  glafs  ten  or  twelve  times,  or,  perhaps,  oftner,  to  make  the 
recited  experiment  •,  and  after  all  thofe,  we  could  perceive  no  crack  or 
flaw  in  the  ball  or  flem  of  the  glafs ; and  found  it  difficult  to  get  in 
the  point  of  a fmall  pin  into  a little  hole,  which  we  either  found, 
or,  by  endeavouring  to  find,  made  at  the  apex.  However,  by  the 
things  formerly  related,  it  appeared,  that  our  nodtilucal  matter  would 
burn  with  lefs  vent,  by  great  odds,  than  other  fewel  known  to  us  i and 
that  a fmall  quantity  may  be  made  to  burn  and  fhine  longer  than  one 
would  expedt.  And  we  were  encouraged  by  what  we  faw,  to  hope, 
that  if  a more  confiderable  quantity  of  matter  were  put  into  a conveni- 
ently fhaped  glafs,  and  aflifted  with  other  friendly  circumftances,  efpe- 
cially  if  the  luminoufnefs  could  be  a little  heightened,  it  might  be  ren- 
dred  ufeful  in  fhips,  and  magazines  of  powder. 

I mult  not  omit,  that  fometimes  there  appeared  a little  liquor  in  this 
glafs,  and  that  the  reft  of  the  matter,  by  the  repeated  operations  of  the 
fire,  was  turned  to  a red  colour,  which  it  yet  retains. 
h water.  55-1  put  two  grains  of  our  icy  nodtiluca  into  a fmall  glafs-egg,  and 
pour’d  a pretty  quantity  of  water  on  it : we  heated  the  liquor  well,  yet 
without  making  it  boil,  and  thereby  melted  the  little  fragments  of 
folid  matter,  and  made  them  flow  into  one  liquid  mafs,  that  kept  it 
fclf  at  the  bottom,  diftindt  from  the  water.  T his  done,  we  prelently  re- 
moved the  glafs  into  a dark  place,  and  pouring  out  the  water,  we  ob- 
ferv'd,  that  as  foon  as  the  air  came  to  touch  the  nodtilucal  matter,  it 
feemed  to  be  kindled  into  an  adtual  flame,  that  afforded  a very  vivid 
light ; which  fhews,  that  a kind  of  fire  may  be  kept  under  water,  as  long 
as  one  pleafes,  without  fenfibly  burning  •,  and  yet  in  a moment,  upon  the 
bare  removal  of  the  water;  manifeft  it  lelf  in  the  form  of  adlual  fire. 
That  our  fhining  fubftance  was  of  this  nature  appeared  evident,  be- 
caufe  the  water,  being  poured  out  fomewhat  too  hailily,  carried  along 
with  it,  which  I did  not  intend -it  fhould,  the  whole  mafs  of  the  nodti- 
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local  matter  ; and  this,  by  its  fall  into  the  filver  cup,  employed  to  re*  Nat.  Hist. 
ceive  the  liquor,  was  divided  into  two  or  three  parts,  which  coming 
to  a fuller  contact  with  the  air,  blazed  out  much  more  than  when  they  * 
were  in  the  glafs,  and  afforded  us  a delightful  fpeftacle  ; for  the 
flame  burned  upon  the  water  with  much  light  and  fiercenefs,  and  a 
ftrange  deal  of  fmoke  ; between  whiles  fputtering  with  a noife,  like 
that  of  falt-petre  made  to  burn  upon  alive  coal.  Thefe  flames  conti- 
nued upon  the  water  for  a pretty  while  ; and  after  their  extinition, 
looking  into  the  fllver  cup,  we  found  feveral  flakes  of  a reddifli  mat- 
ter, that  lay  at  the  bottom  of  the  water  ; and  the  fide  of  the  filver 
cup,  that  was  next  to  the  liquor,  looked  almofl:  as  if  fine  brick- duft 
had  been  ftrewed  upon  it. 

56.  We  took  two  or  three  grains  of  our  matter,  and  put  it  into  In  a glafs  of 
a vial,  of  an  almofl:  fpheric&l  figure,  capable  of  holding  about  twelve  a particular 
ounces  of  water  : this  vial  was  made  of  fine  glafs,  of  a very  pleafant L0,QUr- 
colour,  participating  of  thofe  called  orange  and  aurora ; but  the  lucid 

matter  being  fhut  up  in  it,  and  carried  into  a dark  room,  did  not 
appear  through  the  glafs  to  be  confiderably  altered  in  colour.  And 
becaufe  I imputed  this  partly  to  the  fmalnefs  of  the  fragment  of  the 
phofphorus,  with  regard  to  the  capacity  of  the  veflfel,  through  wrhich 
it  would  give  no  more  than  a faint  light  ; I caufed  the  glafs  to  be  con- 
fiderably heated,  and  then  brought  it  into  a dark  room  ; where,  as 
foon  as  ’twas  CQjne,  the  included  matter  feemed  to  be  actually  flaming, 
and  the  trajefted  rays  appeared  of  an  unufual  and  glorious  colour  ; the 
light  being  fo  confiderabJe,  that  it  made  feveral  bodies  difbin6tly  vifi- 
ble,  at  a confiderable  diftance  from  the  glafs  : and  we  judged  that  by 
the  help  of  it  a book  of  a good  print  might  have  been  eafily  read. 

But  this  light,  which  was  the  greateft  we  had,  till  then,  produced  with 
our  phofphorus,  did  not  laft  long  in  its  vigour  ; gradually  decaying, 
till,  in  a fhort  time,  it  came  to  little  more  than  the  ufual  fplendor  of 
the  noftilucal  matter. 

57.  The  little  vial,  wherein  the  noflilucal  matter  and  fome  oil  of  Inoil  of  mace, 
mace  were  included,  having  been  fet  afide  asufelefs,  I afterwards  chanc- 
ed to  caft  my  eye  on  it  •,  and  to  try,  whether  the  unfuccefsful  experi- 
ment I had  made  before,  was  not  of  the  contingent  kind  ; there  being 

a dark  corner  in  the  room,  I carried  the  vial  thither  ; and  although  it 
were  yet  broad  day,  I was  fomewhat  furprized,  upon  unftopping  it,  to 
find  the  included  matter  immediately  afford  a' vigorous  light  •,  which 
put  me  afterwards  upon  repeating  the  experiment  at  different  times, 
which  I did  with  the  like  fuccefs,  without  being  able  to  determine  the 
caufe  of  this  odd  phenomenon. 

58.  We  kept  in  a fmall  receiver,  a parcel  of  confident  noftiluca,  Aaual firs 

in  which  my  afliftant  told  me,  he  had  met  with  a ftrange  pheno-  and flame pro- 
menon,  that  feemed  to  appear  by  chance.  This  receiver  I took  in-  tn .fe 

to  my  cuftody,  and  pouring  out  the  common  water,  with  which  the  1 noctl  uca% 
fplendid  matter  was  kept  covered,  to  hinder  it  from  fteaming  away, 
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Nat.  Hist  we  obferved  no  other  change,  than  that,  upon  the  removal  of  the  wa- 
ter,  and  the  contadt  of  the  air,  the  nodtiluca  would  immediately  Shine, 
and  continue  to  do  fo,  till  we  thought  fit  to  extinguifh  it,  by  pouring 
water  on  it  again. 

This  being  done  in  the  morning,  I confidered  on  the  following 
night,  that  the  receiver  having  been  kept  in  the  laboratory,  which 
being  a very  warm  place,  ’twas  but  fit,  in  order  to  make  the  trial  a 
fair  one,  to  bring  the  fhining  matter  to  as  great  a warmth,  as  it 
had  in  the  laboratory,  where  it  exhibited  the  phenomenon  I was 
defirous  to  fee.  Having,  then,  caufed  the  receiver,  with  the  water 
in  it,  to  be  held  in  a hot  place,  till  the  liquor  had  attained  a fit 
degree  of  warmth,  we  poured  out  the  water  i and  within  a minute 
or  two  after,  had  the  pleafure  to  fee,  that  the  confident  matter,  not- 
withflanding  the  wetnefs  that,  in  probability,  the  water  had  left  on 
it,  did,  upon  contadt  with  the  air,  take  fire  of  it  felf,  not  without 
noife,  and  burn  with  a manifeft  and  adtual  flame.  But  before  we  could 
pour  in  water  to  quench  the  fire,  the  violence  of  the  flame  had  broke 
the  receiver,  which  was  thick  ; and  thrown  off  a piece  above  half  as 
broad  as  the  palm  of  one’s  hand  ; by  which  unlucky  accident  we 
were  hindred  from  endeavouring  to  try,  whether  we  could,  by  repeat- 
ed experiments,  difeover  the  caufe  of  the  appearing  contingency  of  this 
odd  phenomenon. 

’The  nuay  of  At  length  we  come  to  give  th,e  method  of  preparing  our  nodti- 

preparing  the  luca. 

T ‘ ~ But,  i.  I will  not  pofitively  affirm,  that  the  matter  I employed 

is  the  very  fame  that  was  made  ufe  of  by  the  ingenious  German 
chymifls  in  their  nodtiluca  ; for  fome  inquifitive  men  have  told 
me,  that  the. Germans  mix  two  or  more  diftiliable  materials  ; whereas 
I employed  but  one  fub-ftance  capable  of  diftillation.  2.  Tho’  the 
foregoing  observations  were  commonly  made  upon  that  fubftance, 
which,  I guefs,  to  be,  at  leaf!:,  the  chief  employed  by  the  Germans  ; 
yet  I firft  thought,  and  upon  my  firft  trial  found,  that  ’tis  poffible 
to  make  a nodtiluca  of  a dry  and  pulverable  fubftance,  which,  for 
ought  I can  guefs,  was  never  employed  by  Mr.  Krafft , or  thofe  from 
whom  he  had  his  fecret.  And  befides  this  fecond  fort  of  phof- 
phorus,  we  made  a third,  which  was  obtained  from  a material,  that 
never  had  been  either  a part,  or  an  excrement  of  a human  body  ; 
nor  was  mixed  with  any  thing  that  had  been  fo.  3.  To  name  the 
matter,  tho’  ever  fo  explicitly,  wou’d  not,  in  my  opinion,  have 
iufficed  to  inform  thofe  who  wou’d  work  upon  it  ; for  chymifts 
themfelves  would,  in  all  probability,  work,  as  hitherto,  on  other 
occafions,  they  have  done,  upon  the  volatile  and  fiiline,  which  they 
prefume  to  be  the  only  fpirituous  and  noble  parts  of  the  concrete  ; 
throwing  away  the  reft  as  ufelefs  and  abominable.  4.  I think  fit 
to  give  notice,  that  having  employed  the  material  of  our  nodtiluca, 

with- 
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'without  previous  fermentation  or  putrefaction,  tho’  it  was  proceeded  ^AT-  Hi,t. 
with  after  the  lame  manner,  with  that  whereby  we  obtained  our 
Ihining  fubltance  •,  and  tho’  it  afforded  a fubftance,  for  colour  and 
confidence  not  unlike  our  luciferous  matter  •,  yet  I could  not  find  that 
it  would  Ihine  at  all.  And,  indeed,  there  are  fo  many  ciacumftances 
that  may  make  the  experiment  mifcarry,  that  he  who  lhall,  at  the 
firfl  attempt,  fucceed  in  preparing  this  liquor,  muft  be  a very  fkilful, 
or  a very  lucky  operator.  Laftly,  that  it  may  appear,  as  well  by 
the  very  different  preparations,  as  by  the  different  phenomena  of  the 
Phofphorus  hermeticus , and  of  the  aerial  nodtiluca,  that  there  is  a great 
difparity  between  thofe  lucid  bodies  ; I lhall  here  add  the  way  we  tke 

employed  to  make  either  the  Phofphorus  Balduini , or  fome  other  like  PH°SPH™T-  3 
it,  as  it  was  pradlifed  in  my  furnaces.  A diffolution  being  made  of 
fine  white  chalk  in  good  fpirit  of  nitre,  or  clean  Aqua  for tis,  it  is  to 
be  filtred  thro’  cap-paper  j and  the  clear  folution  to  be  evaporated, 
till  there  remains  a dry  fubftance  ; with  this  white  calx  you  are  to 
overlay  the  inlide  of  fome  veffel,  made  of  good  earth,  that  will 
endure  the  fire,  and  of  a round  figure,  which  is  more  convenient 
than  that  of  ordinary  crucibles  *,  and  to  the  matter  contained  in  this 
veffel,  you  are  to  give,  for  about  half  an  hour,  or  an  hour,  accord- 
ing to  the  largenefs  of  it,  and  other  circumftances,  a due  degree  of 
fire,  which  ’tis  not  eafy  to  hit,  and  which  ordinarily  requires  a con- 
veniently lhaped  veffel,  whereby  the  flame  or  heat  may  be  reverbe- 
rated, till  you  perceive  the  matter  to  have  acquired  a difpofltion  to 
retain  the  light  ; and  then  the  earthen  veffel,  which  ufually  ought 
to  be  fomewhat  (hallow,  and  not  to  exceed  many  inches  in  diameter, 
is  to  have  a cover  of  fine  glafs  or  cryftal,  carefully  cemented  on  it, 
to  preferve  it  from  its  great  enemy,  the  air. 

We  took  a large  quantity  of  human  urine,  that  had  been  for  a ne  procefs 
competent  time  digefted  or  putrefied.  This  we  diftilled  with  a for  preparing 
moderate  heat,  till  the  fpirituous  parts  were  drawn  off  j after  which,  the  a^ial no- 
the  fuperfluous  moifture  alfo  was  evaporated,  till  the  remaining  fub-  uca' 
fiance  became  of  the  confiftence  of  a thick  fyrup,  or  a thin  extradl  ; 
and  this  being  well  incorporated  with  about  thrice  its  weight  of  fine 
white  fand,  the  mixture  was  put  into  a ftrong  retort  ; whereto  we 
joined  a large  receiver,  in  great  part  filled  with  water.  Then,  the 
two  veffels  being  carefully  luted  together,  a naked  fire  was  gradually 
adminifter’d  for  five  or  fix  hours  ; that  all,  which  was  either  phleg- 
matic, or  otherwife  volatile,  might  come  over  firfl.  When  this  was 
done,  the  fire  was  increafed  ; and  at  length,  for  five  or  fix  hours, 
made  as  ftrong  and  intenfe,  as  the  furnace,  a good  one,  was  ca- 
pable of  giving.  By  this  means  there  came  over  plenty  of  white 
fumes,  almoft  like  thofe  that  appear  in  the  diftillation  of  oil  of 
vitriol  j and  when  thefe  fumes  were  paft,  and  the  receiver  grew 
clear,  they  were  after  a while  fucceeded  by  another  fort,  which  feemed 
Vol.  III.  E e in 
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in  the  receiver  to  give  a faint,  bluifh  light,  almoft  like  that  of  little, 
burning  matches  dipped  in  fulphur.  And  laft  of  all,  the  fire  being 
very  vehement,  there  pa  fled  over  another  fubftance,  that  was  judged 
more  ponderous  than  the  former,  becaufe  much  of  it  fell  through  the 
water  to  the  bottom  of  the  receiver  ; whence  being  taken,  it  appeared, 
by  feveral  effects,  and  other  phenomena,  to  be  of  a lucid  nature  *. 

I fhall  here,  for  the  relation  of  the  fubjedt,  add  a few  experiments, 
made  to  fhew  the  nature  of  explofions. 

Having  put  one  ounce  of  fpirit  of  nitre,  fo  ftrong,  that  its  fumes 
made  the  upper  part  of  the  containing  glafs  always  reddish,  into  a 
bolt- head,  with  a long  neck,  able  to  contain  twelve  or  fixteen 
times  as  much  •,  we  caufed  an  equal  weight  of  highly  rectified  fpirit 
of  wine  to  be  taken  •,  and  a little  of  it  being  put  to  the  fpirit  of 
nitre,  it  prefently  made  fo  ftrong  and  quick  an  explofion,  that  fome 

of 


* Dr.  Wall  tells  us,  that  Mr.  Boyle  find- 
ing, that  urine  yielded  but  a very  fmall 
quantity  of  phofphorus,  importuned  him  to 
look  out  for  fome  other  fubjeft,  that  might 
afford  it  in  greater  plenty  ; upon  which 
he  caufed,  in  the  fummer  time,  a piece  of 
dry  matter  to  be  dug  up  inthe  fields,  where 
night-men  emptied  their  veflels  ; and  break- 
ing it  in  the  dark,  a great  number  of  fmall 
particles  of  phofphorus  appeared  therein. 
This  matter  the  Dr.  immediately  carried  to, 
Mr.  Boyle,  and  Mr.  Bilgar,  the  chymiff, 
went  prefently  to  work  up  by  Mr  Boyle's 
dire&ion  ; but  could  make  very  little  or  no 
phofphorus  from  it,  till  another  material  was 
added  thereto  in  di  {filiation  : and  then  he 
made  it  in  fuch  plenty,  that  felling  large 
quantities  at  fix  guineas,  or  fix  Louis  d'Ors, 
the  ounce  ; he  loon  became  rich,  and  left 
Etigland.  Philof.  Bran/.  N°.  314.  p.  69. 

’Tis  very  remarkable,  what  paim  and 
cofi:  the  judicious  Mr.  Homberg,  bellowed 
upon  human  excrement,  in  order  to  dillil 
from  it  a fine,  clear,  limpid  oil,  without 
any  ill  fcent  ; by  means  whereof,  he  hoped 
to  fix  common  mercury  into  pure  filver.  Af- 
ter many  laborious  proceffes,  he,  at  length, 
obtained  fuch  an  oil  ; but  it  failed  in  fixing 
the  mercury.  This,  however,  led  him  to 
difcover  an  excellent  phofphorus,  which 
yields  its  light  without  any  fridtion,  appli- 
cation cf  heat,  or  mixture  with  any  other 
body  ; and  that  as  well  by  night,  as  by  day. 
This  pholphorus  is  a powder  made  from  e 
qual  parts  of  human  dung,  and  roch-alum, 


mixed  together,  dry’d  and  prepared  by  a 
particular  procefs,  which  the  author  deferibes 
at  large.  The  colour  of  it  is  black,  brown, 
red,  green,  yellow,  or  white,  according  to 
the  veffel,  and  the  degree  of  fire  ufed  in  the 
preparation.  It  begins  to  flame  as  foon  as 
ever  it  is  expofed  to  the  air,  and  fets  fire  to 
any  cumbuilible  matter  whereon  ’tis  laid  ; 
and  mull,  therefore,  be  kept  in  the  fame 
glafs  wherein  'tis  made  ; for  to  put  it  out  of 
one  veffel  into  another,  or  return  any  par* 
cel  of  it  back  into  the  fame,  wou’d  fet  it  all 
on  fire.  See  t he  French  Memoirs,  A.  1711. 
p.  49. — 59.  and  307 — 316. 

The  fame  author  prepared  three  forts  of 
phofphorus  ; one  that  would  fet  combuftible 
materials  on  fire,  without  appearing  it  felf 
in  flame  ; another,  which  gives  fire  and 
flame  like  a burning  coal  ; and  a third, 
which  would  burn  and  flame  like  a lighted 
taper  ; and  thefe  only  differ’d  according  to 
the  degree  of  fire,  and  the  quantity  of  alum 
employed  in  their  refpettive  preparations. 
The  fun’s  rays,  or  the  moifture  of  the  air, 
gradually  admitted  into  this  powder,  would 
fpoil  it  ; and  it  muff,  therefore,  be  kept 
in  a dry,  dark  place.  M.  Lemcry  having 
fucceffively  fubflituted  feveral  materials  for 
the  human  dung,  employed  in  this  prepa- 
ration, found  that  almoit  any  animal,  or 
vegetable  material,  would  ferve  in  its  dead ; 
as  the  yelks  of  eggs,  wheat-flour,  iff c. 
with  different  proportions  of  alum.  See 
Memoir,  de  l'  Acad.  A 1714.  p.  52c.. 
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of  it  flew  out  of  the  glafs,  and  hit  againft  the  cieling  of  the  room  ; Nat.  Hist. 
and  falling  upon  the  face  of  him  who  held  the  glafs,  made  him 
think  fire  had  fallen  thereon  ; but  ordering  him  to  proceed  more 
warily,  he  put  into  the  bolt-head  only  part  of  a fpoonful  of  fpirit 
of  wine  at  a time  yet  at  many  of  thefe  aflfufions,  there  would  be 
a great  noife,  as  of  an  ebullition  produced,  tho’  no  quantity  of  froth  ; 
and  this  was  accompanied  with  fo  great  a heat,  that  I could  not  hold 
the  glafs  in  my  hand  •,  when  immediately  there  would  ifliie  out  a large 
red  fmoke,  to  which,  when  I caus’d  a lighted  candle  to  be  held,  tho’ 
at  half  a foot  diftance  from  the  top  of  the  bolt- head,  it  would  pre- 
fently  take  fire,  and  burn  at  the  top  of  the  glafs,  like  a flame  at 
the  upper  end  of  a candle  ; till  I caus’d  it  to  be  blown  out,  that 
frefti  fpirit  of  wine  might  be  poured  in  ; which  being  all  mixed  with 
the  other  liquor,  the  heat  and  conflict  ceafed.  To  fhew  that  the 
noife  and  ebullition  produced  in  this  mixture,  is  not  unattended  with 
a brifk,  expanfive,  or  explofive  motion,  we  put  an  ounce  of  the 
flrong  fpirit  of  nitre  above-mentioned,  into  a moderately  large  bolt- 
head,  furnifhed  with  a proportionable  Item,  over  the  orifice,  whereof 
we  ftrongly  tied  by  the  neck  a thin  bladder,  out  of  which  moll  part 
of  the  air  had  been  fqueez’d,  and  into  which  we  had  conveyed  a 
fmall  vial,  containing  a little  highly  rectified  fpirit  of  wine.  Then 
this  vial,  that  before  was  clofed  with  a cork,  being  unftopp’d,  with- 
out untying  or  taking  off  the  bladder  *,  a fmall  quantity,  by  guefs 
not  a quarter  of  a fpoonful,  of  the  fpirit  of  wine,  was  made  to  run 
down  into  the  fpirit  of  nitre  ; where  it  prefently  produced  a great 
heat  and  commotion,  and  blew  up  the  bladder  as  far  as  it  would  well 
flretch  ; filling  alfo  the  flem  and  cavity  of  the  glafs  with  very  red 
fumes  ; which  prefently  after  forced  their  way  into  the  open  air,  in 
which  they  long  continued  to  afcend  in  the  form  of  an  orange-coloured 
fmoke. 

I have  more  than  once  taken  flrong  oil  of  vitriol,  and  common  oil  With  the  oils 
of  turpentine,  and  warily  mixed  them  in  a certain  proportion,  by  of  vitriol  and 
fhaking  them  very  well  together  *,  whereupon  has  enfued  fo  furious  an  °f  t:nlnt!KC- 
agitation  of  the  minute  parts  of  the  mixture,  and  fo  vehement,  or 
fudden  an  expanfion,  or  explofion,  as  did  not  only  feem  ftrange  to 
the  fpe&ators,  but  would  have  proved  dangeious  too,  if  I had  not 
taken  care  before  hand,  that  the  trials  fhould  be  made  in  a place, 
where  there  w-as  room  enough  ; and  that  even  the  operator,  who 
flhook  the  vefifel,  fhould  (land  at  a convenient  diftance  from  it. 

We  put  two  ounces  of  powder’d  fal-armoniac  into  a large  glafs  tube,  With  two  bo- 
hermetically  fealed  at  one  end,  and  into  the  fame,  a flender  glafs  pipe,  dies  adually 
furniftted  with  two  ounces  of  oil  of  vitriol,  which  was  fo  placed,  co¥  r”T 
that  at  pleafure  w7e  could  make  the  liquor  run  out  into  the  larger  of ‘vitriol. 
tube,  which  was  clos’d  exactly,  fo  that  nothing  might  get  in  or  out. 

My  defign  was,  that  this  inftrument  fhould  be  fo  warily  inverted, 
that  the  operator  might  get  out  of  the  way,  and  the  oil  of  vitriol 
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Hist,  falling  (lowly  upon  the  fal-armoniac,  ihou’d,  without  caufing  any  heat, 
produce  an  explofion  not  dangerous  to  the  by-danders.  But  in  my 
abfence  the  operator,  not  ftaying  for  particular  directions,  rafbly  in- 
verted the  inftrument,  without  taking  care  to  get  away  ; whence  ft 
happened,  that  as  foon  as  ever  the  contain’d  liquor,  being  too  plenti- 
fully poured  out,  came  to  work  on  the  lal-armoniac,  wherewith  it 
ufually  produces  cold,  there  enfued  an  expanfion  or  explofion,  fo  furpri- 
zingly  great,  that  with  a vehement  noife  the  glades  were  broken  in- 
to a multitude  of  pieces,  and  much  of  the  mixture  thrown  up,  with 
violence,  againft  the  operator,  whereby  his  hat  was  (truck  off,  and  his 
face,  efpecially  about  his  eyes,  much  hurt  ; whence,  immediately,  tu- 
mors, extremely  painful,  were  produc’d  •,  which  might,  alfo,  have 
been  very  dangerous,  had  I not  direCtly  caufed  the  parts  affe&ed, 
to  be  bath’d  with  a folution  of  Saccharum  Saturni  in  fair  water;  by 
which  means,  within  an  hour  or  two,  the  pain  that  had  been  fo  raging, 
was  taken  away?  and  the  fretting  oil  kept  from  fo  much  as  breaking  the 
(kin  of  the  tumors  that  it  had  rais’d.  At  another  time  we  made  a like 
tryal  in  a fafer  way,  by  tying  a bladder  fo  to  the  top  of  a bolt-head,, 
into  ■which  we  had,  beforehand,  put  the  fal-armoniac,  that  by  warily 
moving  the  bladder,  whence  the  air  had  been  prefifed,  we  cou’d  make 
fome  of  the  fal-armoniac,  we  had  lodged  in  its  folds,  to  fall  upon  the 
liquor,  with  which  it  prefently  made  an  explofive  mixture  that  quick- 
ly blew  up  the  bladder  *. 


* It  may  appear  furprizing,  that  two 
cold  liquors  being  put  together  Ihould  im- 
mediately flame,  or  let  fire  to  gun-powder  ; 
yet  any  acid  fpirit  highly  rectified,  being 
mix’d  with  the  efliential  oil  of  an  aromatic 
plant,  well  freed  from  acid,  and  thereby 
render’d  partly  fulphureous,  will  do  this. 
But,  as  Mr.  Homberg  obferves,  the  oils  of 
European  plants  will  not  ferve  for  the  experi- 
ment, but  it  requires  thofe  of  hotter  climates, 
•viz.  oil  of  cinnamon,  cloves,  mace,  &c. 
Nay,  if  even  thefe  be  adulterated  with  the 
other,  or  any  way  fophifticated,  ’twill  fruft- 
rate  the  tryal ; which  may,  therefore,  prove 
a criterion,  whereby  to  examine  them.  Me- 
moir de  l'  Acad.  A.  1701.  p.  1724. 

Dr.  S/are  furnilhes  us  with  many  curious 
experiments  relating  to  this  fubjedt.  See  Phi- 
lof.  Collett.  N°.  3.  p.  48.  Philo f Pranf.  N° . 
150.  p.  291.  N°.  213 . p.  200. 

But  let  us  hear  Sir  Ifaac  Newton  upon  this 
fubjett.  “ When  oil  of  vitriol,  (fays  he) 
“ is  drawn  off  from  its  weight  of  nitre,  and 
“ from  both  ingredients,  a compound  fpi- 
“ rit  of  nitre  is  diftill’d,  and  two  parts  of 
“ this  fpirit  are  poured  upon  one  part  of  oil 
“ of  cloves,  or  caraway -feeds,  or  of  anypon- 


‘ derous  oil  of  vegetable  or  animal  fubflan- 
‘ ces,  or  oil  of  turpentine,  thickened  with 
‘ a little  balfam  of  fulphur,  and  the  liquors 
‘ grow  fo  very  hot  in  mixing,  as  prefently 
c to  fend  up  a burning  flame ; does  not  this 

* very  great  and  fudden  heat  argue,  that 
‘ the  two  liquors  mix  with  violence,  and 

* that  their  parts  in  mixing,  run  towards  one 
‘ another  with  an  accelerated  motion,  and 
£ clafli  with  the  greateft  force  ? And  is  it 
‘ not  for  the  fame  reafon,  that  well  rectified 
‘ fpirit  of  wine,  poured  on  the  fame  com- 
‘ pound  fpirit,  flafhes ; and  that  the  Pulvis 

* fulminans,  compofed  of  fulphur,  nitre, 
‘ and  fait  cf  tartar,  goes  off  with  a more 

* fudden  and  violent  explofion  than  gun- 
‘ powder ; the  acid  fpirits  of  the  fulphur 

* and  nitre  rufhing  towards  one  another,  and 
‘ towards  the  fait  of  tartar,  with  fo  great  a 
‘ violence,  as  by  the  fhock  to  turn  the 

* whole,  at  once,  into  vapour  and  flame  ? — - 

* When  a dram  of  the  compound  fpirit  of 
‘ nitre  was  poured  upon  half  a dram  of  oil 
‘ of  caraway  feeds  in  vacuo,  the  mixture 
‘ immediately  made  a flafh  like  gun-pow- 

* der,  and  burft  the  exhaufled  receiver,  a 
‘ glafs  fix  inches  wide  and  eight  deep  ; and 

‘'even 
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even  the  grofs  body  of  fulphur  powder’d, 
*«  and  with  an  equal  weight  of  iron  filings 
'<  and  a little  water,  made  into  pafte,  adits 
“ upon  the  iron,  and  in  five  or  fix  hours 
“ grows  too  hot  to  be  touched,  and  emits 
u a flame.  And  by  thefe  experiments,  com- 
“ pared  with  the  great  quantity  of  fulphur 
“ with  which  the  earth  abounds,  and  the 
“ warmth  of  the  interior  parts  of  the  earth, 
“ and  hot  fprings,  and  burning  mountains, 
“ and  with  damps,  mineral  corufcations, 
“ earth-quakes,  hot  fufFocating  exhalations, 
“ hurricanes,  and  fpouts ; we  may  learn, 
“ that  fulphureous  fleams  abound  in  the 
*e  bowels  of  the  earth,  and  ferment  with 
“ minerals,  and  fometimes  take  fire  with  a 
“ fudden  corufcation  and  explofion ; and  if 
“ pent  up  in  fubterraneous  caverns,  burft 
**  the  caverns  with  a great  lhaking  of  the 
“ earth,  as  in  fpringing  of  a mine.  And 
“ then  the  vapour  generated  by  the  explo- 
“ fion,  expiring  thro’  the  pores  of  the  earth, 
“ feels  hot,  and  fuffocates,  and  makes  tem- 
“ pefts,  and  hurricanes,  and  fometimes  cau- 
**■  fes  the  land  to  Hide,  or  the  fea  to  boil, 


" and  carries  up  the  water  thereof  in  drops,  Nat.  Hist, 
“ which,  by  their  weight.,  fall  down  again 
“ in  fpouts.  Alfo  fome  fulphureous  fleams, 

“ at  all  times  when  the  earth  is  dry,  af- 
“ cending  into  the  air,  ferment  there  with 
“ nitrous  acids,  and  fometimes  taking  fire, 

“ caufe  lightning,  and  thunder,  and  fiery 
“ meteors.  For  the  air  abounds  with  acid 
“ vapours,  fit  to  promote  fermentations, 

“ as  appears  by  the  rufting  of  iron  and 
“ copper  in  it,  the  kindling  of  firebyblow- 
“ ing,  and  the  beating  of  the  heart  by 
“ means  of  refpiration  Now  the  above 
“ mentioned  motions  are  fo  great  and  vio- 
“ lent,  as  to  fhew,  that  in  fermentations 
u the  particle  of  bodies,  which  almoft  reft, 

“ are  put  into  new  motions  by, a very  po- 
“ tent  principles,  which  ads  upon  them  on- 
“ ly  when  they  approach  one  another,  and 
“ caufes  them  to  meet  and  clalh  with  great. 

“ violence,  and  grow  hot  with  the  motion, 

“ and  dafh  one  another  into  pieces,  and  va- 
“ nifh  into  air,  and  vapour,  and  flame. 

Newton,  Optic,  p.  353 — 355, 
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7 he  faltnefs 
of  the  Sea , 
whence  ? 


TH  E caufe  of  the  faltnefs  of  the  fea  appears,  by  Ariftotle' s 
writings,  to  have  exercifed  the  curiofity  of  naturalifts  before 
his  time  •,  fince  which,  his  authority  has,  for  many  ages, 
fway’d  the  generality  into  his  opinion  ; till  of  late,  fome  learned  men 
took  the  boldnefs  to  queftion  the  common  dodtrine : and  from  that  time, 
the  controverfie  has  been  kept  on  foot,  and,  for  ought  I know,  will 
be  fo,  as  long  as  ’tis  argued,  on  both  fides,  but  by  dialedtical  argu- 
ments. I fhall  here,  therefore,  deliver  fome  particulars  about  the 
faltnefs  of  the  fea,  obtained  by  my  own  tryals,  where  I was  able  to 
make  them  j and  where  I was  not,  from  the  befl  relations  I could 
procure. 

Firft  then,  Arifiotle  and  his  followers,  derive  the  faltnefs  of  tha  fea 
from  the  aduftion  of  the  water  by  the  fun-beams  •,  but  it  has  not,  I 
believe,  been  found,  where  no  fait  or  faline  body  was  diffolved  in,  or 
extracted  by  water,  expofed  to  the  fun,  or  other  heat,  that  any  fuch 
faltnefs  is  produced.  There  are  many  lakes  and  ponds  of  frefh  water 
to  be  met  with,  even  in  hot  countries,  where  they  lie  expofed  to 
the  adtion  of  the  fun.  And  as  for  other  heat,  by  difrilling  off  com- 
Omon  water  in  large  glafs  bodies,  till  all  the  liquor  came  over,  I found, 
at  the  bottom,  not  above  a three  thoufandth  part  of  fait,  among  a 
little  white  earthy  fubftance.  And  tho’  there  had  been  a greater 
quantity  of  fait,  which,  perhaps,  may  be  met  with  in  fome  waters,  I 
ftiould  not  have  concluded  it  generated  out  of  the  water  by  the  adlion 
of  the  fire  ; becaufe  I have,  by  feveral  tryals,  found,  that  in  many 
places,  common  water,  before  ever  it  is  expofed  to  the  heat  of  the 
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fun,  or  other  fire,  has  in  it  a faltnefs,  eafily  difcoverable,  of  the  nature  Nat.  Hist. 
of  common  or  fea-falt. 

But  fome  champions  for  Ariftotle's  opinion  alledge  experience  for  it  ; Whether  the 
vouching  the  teflimony  of  Scaliger  to  prove,  that  the  fea  tails  filter  fea  he  falter 
at  the  top,  than  at  the  bottom  *,  where  the  water  is  affirmed  to  b ^ ^nh/hottom? 
frefh. 

’Tistrue  indeed,  having  often  obferved  fea-falt  difiolved  in  water, 
ufually  to  begin  its  concretion,  upon  the  abfence  of  the  fuperfluous 
liquor,  I think  it  not  impolfible,  that,  fometimes,  in  very  hot  cli- 
mates, the  fea  may  tall  more  fait  at  the  furface,  than  at  fome  diftance 
beneath  it.  But  confidering  with  how  great  a proportion  of  the 
fait  common  water  is  impregnated,  before  it  fuffers  faline  concretions 
to  begin  •,  and  how  far  fhort  of  that  proportion,  the  fait  contained 
in  the  fea  water  is,  being  found  about  Holland , fcarcely  as  one  t6 
forty  ; it  feems  not  likely,  that  Scaliger’s  obfervation  was  well  made  ; 
and  it  mull  be  very  unlikely  that  it  fhould  generally  hold,  if  the 
faltnefs  of  the  fuperficial  parts  of  the  fea,  be  compared  with  that  of 
the  lower. 

Yet  I do  not  build  my  opinion  wholly  upon  this  argument,  that  fait 
being  a heavier  body  than  water,  mull  necelfarily  communicate  molt 
faltnefs  to  the  lower  parts. 

For  though  this  be  plaufible,  yet  water  is  a fluid,  the  relllefs  agi- 
tation of  whofe  corpufcles,  makes  them,  and  the  particles  they  carry 
with  them,  perpetually  Ihift  places  ; whereby  the  fame  parts  come  to 
be  fometimes  at  the  top,  and  fometimes  at  the  bottom.  This,  there- 
fore, being  confidered,  with  the  peculiar  difpofition  of  difiolved  fea- 
falt,.  to  begin  its  coagulation  upon  the  furface  of  the  water,  it  may 
render  the  argument  fufpe<5ted  *,  and  the  rather,  becaufe  that  in  metal- 
line and  other  tinged  folutions,  I have  not  ulually  obferved  the  upper 
part  of  the  liquor  to  be  manifellly  deeper  coloured  than  the  lower  *, 
though  between  metalline  bodies  and  their  menflrua,  the  difproportion 
of  fpecific  gravity  ufually  far  exceeds  that  which  I have  met  with, 
between  fea-falt  and  common  water. 

’Tis  urg’d  out  of  Linfchoten , that  wanting  frefh  water  near  Goa , 
they  make  their  flaves  fetch  it  from  the  botton  of  the  fea.  But  were 
this  ftridlly  true,  it  wou’d  not  univerfally  follow,  that  all  the  water 
at  the  bottom  of  the  fea  is  frefh  i fince  in  other  parts  the  contrary 
has  been  found  by  experience.  Springs  of  frefh  water  may  happen 
in  fome  parts  of  the  furface  of  the  earth,  covered  with  the  fea,  as 
they  do  in  innumerable  vallies,  and  other  places  of  the-  terreftrial 
furface  : not  to  mention  thofe  fprings  that  often  appear  upon  a low- 
ebb  of  the  fea.  The  curious  Hungarian  governor,  who  gives  us  an 
account  of  the  wonderful  waters  in  his  country,  relates,  that  in  the 
river  Vagus , which  runs  by  the  fortrefs  Galgotium , the  veins  of  hot 
water  fpring  up  at  the  bottom  of  it.  And  I have  been  affured  by- 
more  than  one  learned  eye-witnefs,  that  there  is  a place  upon  the 
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Neapolitan  coaft,  where  they  obferved  the  water  to  fpring  up  hot 
beneath  the  furface  of  the  fea  *,  fo  that  one  of  them  thruffing 
in  his  hand  and  arm  fomewhat  deeper,  found  an  offenfive  degree  of 
heat  therein. 

But  as  to  the  particular  cafe  of  Goa,  I inquired  of  a great  traveller, 
and  a man  of  letters,  who  having  lived  in  that  city,  and  the  neigh- 
bouring places,  gave  me  a pertinent  account  of  it.  He  tells  me,  that 
the  divers  do  not  now  think  it  needful,  to  fetch  their  frefh  water  fo 
low  as  from  the  bottom  of  the  fea  •,  and  that  by  the  little  depth, 
whence  he  caus’d  it  to  be  taken  up,  he  judg’d  it  did  not  come  fo  much 
from  any  frelh  water  fprings,  rifing  at  the  bottom  of  the  fea,  as  from 
a fmall  river,  which,  not  far  from  thence,  runs  into  the  fea  ; with  fuch 
a conjuncture  of  circumftances,  that  the  frefh  water  yet  keeps  it  felf 
tolerably  diftinCt  and  potable,  though  not  very  good. 

I might  alfo  pretend  to  a clear  experimental  demonftration  of  the 
contrary  to  what  Scaliger  delivers,  from  the  teftimony  of  the  learned 
Patricias  ; who  affirms,  that  being  upon  the  fea  near  Candia , he 
did,  in  the  company  of  a Venetian  magiftrate,  Moccenigo , let  down  a 
velfel  to  the  bottom  of  the  fea,  where,  by  the  help  of  a contrivance, 
it  was  unftopp’d,  and  filled  with  water  j which  being  drawn  up, 
was  found  to  be  not  frefh,  but  fait.  However,  I ffiall  confirm  the 
faltnefs  of  the  fea  at  the  bottom,  by  fome  lefs  exceptionable  obfer- 
vations. 

The  firft  is,  that  of  the  perfon  who,  by  the  help  of  an  engine, 
cou’d  flay  a confiderable  time  at  the  bottom  of  the  fea  ; of  whom  I 
learn’d,  that  the  water  had  as  fait  a taft  there  as  at  the  top. 

The  next  obfervation  I obtained  by  means  of  a great  traveller  into 
the  Eaft  and  Weft -Indies,  who  having  feen  the  famous  pearl-fifhing 
at  Manar , near  the  great  cape  of  Comori , was  allured  by  the  divers, 
that  the  ocean  there  was  fait  at  the  bottom.  And  the  fame  perfon 
being  asked  about  the  faltnefs  of  the  fea,  in  a certain  place  under 
the  torrid  zone  which,  by  the  relation  of  a traveller,  I was  inclin’d 
to  think,  abounded  extraordinarily  with  fait  ; he  affirmed,  that  not 
only  the  divers  declared  to  him,  that  the  fea  was  there  exceeding 
fait  at  the  bottom,  ,but  brought  up  feveral  hard  lumps  of  fait  from 
thence  ; whereof  the  fifhermen  and  others  made  ufe  to  feafon  their 
meat,  as  himfelf  alfo  did  *,  which  yet  we  may  aferibe  not  only  to  the 
plenty  of  fait  already  dilfolved  in  the  water,  but  to  the  greater  indif- 
pofition  that  fome  forts  of  falts  have,  to  be  dilfolved  in  that  liquor. 
And  laftly , meeting  with  an  inqufitive  engineer,  who  had  many  oppor- 
tunities to  make  obfervations  in  deep  waters  ; I defired  him  to  take  a 
certain  copper  velfel  of  mine,  furnilhed  with  two  valves  opening  up- 
wards, and  let  it  down  at  fea  j but  he  told  me,  I might  fave  my  felf 
the  trouble,  for  that  with  a tin  velfel,  very  little  differing  from  mine, 
he  had,  near  the  ftreights  of  Gibraltar , fetch’d  up  fea- water  from  the 
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depth  of  about  forty  fathoms,  and  found  it  to  be  as  fait  in  taft,  as  the  Nat.  Hist. 
water  near  the  furface. 

Thefe  obfervations  may  fuffice  to  fhew,  that  the  fea  is  fait  at  the 
bottom,  in  thofe  places  where  they  were  made  ; yet  I thought  it 
was  not  fit  to  acquiefce  in  them*  but  rather  endeavour  to  fitisfie 
my  felf,  by  the  bell  trial  I could  procure  to  be  made  with  my  copper 
veflel,  what  faltnefs  is  to  be  found  in  the  water  at  the  bottom  of 
our  feas,  when  examined  by  weight,  and  not  by  taft  *,  and  in  order 
thereto,  having  delivered  the  above-mentioned  inftrument  to  the 
engineer,  when  he  was  going  to  fea  ; he  fent  me,  together  with  it, 
two  bottles  of  fea-water,  taken  up,  the  One  at  the  top,  and  the  other 
at  the  bottom,  fifteen  fathoms  deep.  The  colour  and  frnell  of  thefe 
two  waters  were  fomewhat  different  ; but  when  I examined  them 
hydroftatically,  by  weighing  a roll  of  brimftone  firft  in  one,  and 
then  in  the  other,  I fcarce  found  any  fenfible  difference  in  their  fpe- 
cific  gravities.  So  that  if  the  degree  of  the  faltnefs  of  fea-water, 
may  be  fiifely  determined  by  its  greater  or  lefier  weight  ; then,  fo 
far  as  this  fingle  experiment  reaches,  the  faltnefs  is  equal  at  the  top 
and  bottom  of  the  fea. 

And  as  to  thofe  very  few  places,  if  really  there  have  been  any,  That  Springs 
where  the  fea-water  was  found  frefli  at  the  very  bottom  •,  I think  of frejh  water 
one  may  afcribe  the  taft  of  the  water,  to  the  bubbling  up  of  fprings  mt£y at  *■ 
of  frefh  water,  at,  or  near  enough  to,  thofe  very  places.  I know  this  \’*e  ^ 

has  the  appearance  of  a paradox  ; fince  it  may  feem  altogether  unlike- 
ly, that  fo  fmall  a ftream  of  water  as  can  be  afforded  by  a fpring, 
fhould  be  able  to  force  its  way  up,  againft  the  refiftance  of  fo  vaft  a 
weight,  as  that  of  the  incumbent  fea  ; efpecially  fince  this  liquor,  by 
reafon  of  its  faltnefs,  is  heavier  in  fpecie  than  frefh  water. 

But  perfons  acquainted  with  hydroftatics,  know,  it  matters  not  how 
great  a quantity  of  liquor,  lies  laterally  higher  than  the  lower  orifice 
of  the  pipe  or  channel,  that  gives  paffage  to  the  fluid  to  be  impell’d 
up  into  it  *,  provided  the  upper  furface  of  that  in  the  channel  or  pipe, 
have  a fufficient  perpendicular  height,  with  regard  to  that  of  the  ftag- 
nant  water  ; for  no  more  of  all  this  fluid  will  hinder  its  afcent,  than 
the  weight  of  fuch  a pillar  of  it,  as  is  diredtly  incumbent  thereon.  So 
that,  confidering  the  channel  wherein  a fpring  runs  into  the  fea,  as  a 
long  inverted  fyphon  ; if  that  part  either  of  the  neighbouring,  or 
more  diftant  fhore,  whence  the  fpring  or  river  takes  its  courfe,  be  a 
hill,  or  a rock,  or  any  other  place  confiderably  higher  than  that  part 
of  the  bottom  of  the  fea,  at  which  the  channel,  which  conveys  frefli 
water,  terminates  ; that  liquor  will  iflue  out,  notwithftanding  the  re- 
fiftance of  the  ocean. 

At  once  to  illuftrate  and  prove  this  paradox,  I took  a veflel  of  a Nuftrated 
convenient  depth,  and  a fyphon  of  a proportionable  length,  both  of  and  pn^ed  by 
them  glafs,  that  their  tranfparency  might  permit  us  to  fee  all  that  e'^a  men ' 
pahed  within  them.  Into  the  larger  veflel  we  put  a quantity  of  fea- 
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Nat.  Hist,  water,  and  into  the  longer  leg  of  the  fyphon,  which  was  inverted, 
we  poured  a convenient  quantity  of  frefh.  water  ; and  kept  it  from 
running  out  at  the  fhorter  leg,  by  (lopping  the  orifice  of  the  longer 
with  the  finger  : then  this  fyphon  being  fo  placed  in  the  larger 
veffel,  that  the  orifice  of  the  (horter  leg  was  far  beneath  the  fur- 
face  of  the  falt-water  *,  and  the  fuperficies  of  the  frefh  water  in  the 
longer  leg,  a pretty  deal  higher  than  that  of  the  furrounding  falt- 
water  ; we  undopped  the  orifice  of  the  upper  leg,  whereby  the 
water  in  the  fyphon  tending  to  reduce  it  felf  to  an  ^ Equilibrium  in 
both  legs,  the  water  in  the  upper,  being  much  higher  and  heavier 
than  that  in  the  other,  by  fubfiding,  drove  away  the  water  in  the 
fhorter  leg,  and  made  it  fpring  out  at  the  orifice  thereof,  in  fpite 
of  the  breadth  and  fpecific  gravity  of  the  falt-water.  And  this 
impulfe  of  the  frefh  water  upwards,  laded  as  long  as  the  furface  of 
that  water  in  the  longer  leg,  retained  its  due  height  above  that  of 
the  furrounding  fea-water. 

And  to  make  this  experiment  the  more  vifible,  I perform’d  it 
with  frefh  water,  tinged  with  brazil  or  log-wood  ; but  to  prevent  its 
being  objefted,  that  thereby  the  fpecific  gravity  of  the  liquor  would 
be  altered  or  increafed  I afterwards  chofe  to  make  it  with  claret 
wine,  which,  being  lighter  than  common  water,  and  of  a confpi- 
cuous  colour,  is  very  convenient  for  the  purpofe.  When  placing 
the  orifice  of  the  fhorter  leg,  at  a convenient  didance  below  the 
furface  of  the  fea-water,  ’was  pleafant  to  obferve,  how  upon  the 
removal  of  the  finger  that  dopp’d  the  orifice  of  the  longer,  the 
quick  defcent  of  the  wine  contained  in  it,  impell’d  the  colour’d 
liquor  in  the  fhorter  leg,  and  made  it  fpring  up  at  its  orifice  into 
the  incumbent  fea-water,  in  the  form  of  little  red  clouds,  and  fome- 
times  of  very  flender  dreams.  And  as  this  fhorter  leg  of  the  fyphon 
was  raifed  more  and  more  towards  the  furface  of  the  water,  fo  there 
iffued  out  more  and  more  wine  at  the  orifice  of  it  ; the  liquor  in  the 
longer  leg  proportionably  fubfiding,  yet  continuing  manifedly  higher 
than  the  furface  of  the  falt-water,  than  which  it  was  in  fpecie 
lighter. 

tfbe  true  taufe  The  true  caufe  of  the  faltnefs  of  the  fea,  I,  with  the  moderns, 

‘n  to  the  fait  that  is  diffolved  in  it  : but  I take  that  faltnefs  to 

be  fupplied,  not  only  from  rocks,  and  other  maffes  of  fait,  which  at 
the  beginning  were,  or  in  fome  places  may  yet  be  found,  either  at 
the  bottom  of  the  fea,  or  at  the  fides,  where  the  water  can  reach 
them  j but  alfo  from  the  fait,  which  the  rains,  rivers,  and  other 
waters,  diffolve  in  their  paffage  through  many  parts  of  the  earth  j 
and  at  length  carry  along  writh  them  into  the  fea.  For  ’tis  manifed, 
that  feverai  countries  afford  falt-fprings,  and  other  running  waters, 
that  at  length  terminate  their  courfe  in  the  fea  ; and  I have  fome- 
times  fufpedled,  that  very  frequently  the  earth  it  felf  is  impregnated 
with  corpufcles,  or  at  lead,  rudiments  of  common  fait  i though  no 

fuch 
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fuch  thing  be  vulgarly  taken  notice  of.  For  eminent  chymifts,  affirm  Nat.  Hi<t. 
themfelves  to  have  found  a confiderable  quantity  of  an  exceeding  foline 
liquor,  upon  the  evaporation  of  large  quantities  of  fome  waters  : and 
a large  quantity  of  common  fait,  is  ufually  found  in  the  refining  of 
' falt-petre  ; a fait,  which,  as  experienced  writers  teach,  almoft  every 
fat  earth,  kept  from  the  fun  and  rain,  and  from  fpending  it  felf  in 
vegetation,  will  afford. 

And  firice  the  earth  abounds  with  common  fait,  in  many  more 
places  than  are  ufually  oblerved  i and  fince  ’tis  probable,  that  by 
maturation,  or  otherwife,  fait  may  daily  grow  in  the  earth  -r  ’ds  ob- 
vious, that  our  common  terreftrial  fait  being  diffolved,  may  fuffice 
to  make  the  fea-water  brackifh  : the  ocean  too,  may  receive  fupplies 
of  fait  from  rocks  and  fprings  latent  in  its  own  bofom  *,  which,  pof- 
fibly,  is  one  reafon,  why  fome  feas  are  fo  much  falter  than  others. 

And  as  our  common  terreftrial  fait,  may  be  communicated  to  the 
fea  in  plenty  enough  to  impregnate  it  with  as  much  faltnefs  as  we 
obferve  it  to  have  ; fo  the  difference  between  that  fait  and  fea-falt 
feems  not  too  great,  to  be  derived  from  thofe  changes  that  the 
terreftrial  fait  may  be  liable  to,  when  it  comes  into  the  fea.  For 
that  the  marine  fait,  and  the  terreftrial,  very  well  agree  in  the  gene- 
ral, may  be  argued  from  the  refemblance  in  ftiape,  taft,  &c.  obferved 
between  the  grains  produced  by  expofing  each  of  them,  in  a diftindt 
glafs,  to  fuch  a heat,  as  may  flowly  carry  off  the  fuperfluous  moifture, 
and  fuffer  them  to  coagulate  into  cubical  grains  : and  the  lefs  differences 
that  may  be  met  with  between  thefe  two  falts,  may  well  be  fuppofed 
producible  by  the  plenty  of  nitrous,  urinous,  and  other  faline  and 
bituminous  bodies,  that  by  land-floods,  and  otherwife,  are  from  time 
to  time  carried  into  the  fea  •,  and  by  feveral  things  that  happen  to  it 
there,  efpecially  by  the  various  agitation  ’tis  put  into  by  tides,  winds, 
currents, 

We  may  juftly  be  the  more  careful  to  determine,  whether  the  To  make  rea - 
faltnefs  of  the  fea-water  proceeds  from  common  fait  diffolved  in  it,  water frejh by 
becaufe  if  it  appeared  to  be  fo,  we  might  the  more  hopefully  attempt  d,f^latlon' 
to  obtain,  by  diftillation*  fweet  water  from  fea-water  •,  fince,  if  this 
liquor  be  made  by  the  bare  difiblution  of  common  fait  in  the  other, 

’tis  probable,  that  a feparation  may  be  made  of  them,  by  fuch  a heat, 
as  will  eafily  raife  the  aqueous  parts  of  fea-water,  without  raifing 
the  faline.  And  fuch  a method  of  feparating  frefh waterfi  from  that 
which  was  fait,  would  make  our  dodtrine  of  ufe,  and  be  very  bene- 
ficial to  navigation,  and  confequently  to  mankind.  For  in  long  voy- 
ages, ’tis  but  too  common  to  be  liable  to  hazards  and  inconveniencies, 
for  want  of  frefh  and  fweet  water  ; whereby  men  are  fometimes  forced 
to  drink  corrupt,  brackifh  water,  which  gives  them  feveral  difeafes, 
particularly  the  fcurvy,  and  the  dropfie.  And  fea-men  receive  fo 
many  other  inconveniencies  thro’  the  want  of  frefli  water,  that,  to  pre- 
vent, or  fupply  it,  they  are  often  forced  to  change  their  courfe,  and 
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fail  fome  hundred  of  miles  to  a dangerous  coaft,  by  which  means  they 
often  lofe  the  benefit  of  their  trade-winds,  and  frequently  of  their 
voyage.  And  thefe  are  inconveniencies  which  might  be,  in  good  mea- 
fure,  prevented,  if  potable,  and  tolerably  wholefome  water,  could  be 
obtained  by  diftillation,  in  the  midft  of  the  fea  it  felf ; to  ferve  the 
failors  till  they  could  be  fupplied  with  natural  frefti  water.  To  at- 
tempt this,  I took  fome  Englifh  fea-water,  whence  I was  able  to  fepa- 
rate  betwixt  a thirtieth  and  fortieth  part  of  dry  fait  •»  and  having  di- 
ddled it  in  a glafs-head  and  body,  with  a moderate  fire,  till  a confider- 
able  portion  of  it  was  drawn  over,  we  could  not  difcern  any  faltnefs 
in  it  by  the  tail  *,  befides,  I found  it  fpecifically  lighter  than  fuch  wa- 
ter as  is  daily  drunk  by  perfons  of  quality  at  London.  I afterwards  ex- 
pofed  it  to  a more  chymical  examination,  and  did  not  by  that  find 
any  thing  of  fea-falt  in  it  ; tho*  1 have  feveral  times,  by  the  fame  way, 
manifeftly  difcovered  a faltnefs  in  inland  waters,  that  are  ufed  for 
fweec.  If  I would  have  employed  a ftronger  heat,  and  vefifels  larger 
and  lower,  or  otherwife  better  contrived  for  great  diftillation,  I might, 
in  a fhorter  time,  have  obtain’d  much  more  diftill’d  water  : but  whether 
fuch  liquors  will  be  altogether  fo  wholfom,  experience  muft  deter- 
mine. Yet  that  fea-water,  diftill’d  even  in  no  very  artificial  way, 
may  be  fo  far  wholefom,  as  not  foon  to  be  fenfibly  noxious,  may  be 
gathered  from  the  teftimony  of  that  famous  navigator  Sir  R.  Hawkins , 
who  commanded  a fleet  in  the  Indies , for  queen  Elizabeth.  For  he, 
in  the  judicious  account  he  gave  of  his  voyage,  wherein  they  were  di- 
ftrefled,  even  in  the  admiral’s  (hip,  for  want  of  frefh  water,  has  this 
memorable  paflage.  “ Altho’  our  frefh  water  had  fail’d  us  many  days 
“ (before  we  faw  the  fhore)  yet  with  an  invention  I had  in  my  fhip, 
“ I eafily  drew  out  of  the  water  of  the  fea  fuffkient  quantity  of  frefh 
cc  water,  to  fuflain  my  people,  with  little  expence  of  fewel  ; for  with 
tl  four  billets  I (till’d  a hogfhead  of  water,  and  therewith  drefied  meat 

for  the  fick  and  whole.  The  water  fo  diftill’d  we  found  to  be 
“ wholfom  and  nourifhing.” 

And  becaufe  the  potablenefs  of  fea-water  may  concern  the  healths 
and  lives  of  men,  I fhall  here  add  two  or  three  obfervations  I made 
upon  thole  few  diftill’d  liquors,  I had  occafion  to  draw  from  fea- 
water.  Having  then,  upon  fome  of  the  diftill’d  liquor,  dropt  a little 
oil  of  tartartar  deliquium,  I perceiv’d  no  clouds  at  all,  or  precipitation 
to  be  madJC  tho’  a fmall  proportion  of  that  liquor  being  dropt  into 
the  undiftill’d  fea-water,  would  prefently  trouble  and  make  it  opake  ; 
and,  tho’  flowly,  ftrike  down  a confiderable  deal  of  a whitifh  fubftance. 
I found,  alfo,  that  a very  fmall  proportion  of  an  urinous  fpirit,  fuch 
as  that  of  fal-armoniac,  would  produce  a whitiih  and  curdled  fubftance 
in  fea-water,  before  it  was  expofed  to  diftillation,  but  not  in  the  liquor 
drawn  from  it : which  argued,  that  there  were  but  few  or  no  faline 
particles  of  fea-falt  afcended  with  the  water  •,  otherwife  thefe  alcali- 

zate 
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zate  and  urinous  fairs  would,  in  all  likelihood,  have  found  them  out,  Nat.  Hist. 

and  had  a vifible  Operation  on  them.  I farther  remember,  that 

when  the  diftillation  was  made  in  glafs  veflfels,  with  an  eafie  fire;  not 

only  the  firft  running,  but  the  liquor  that  came  over  afterwards,  was 

not  perceived  to  be  brackifh,  but  good  and  potable.  And  by  a hydro- 

ftatical  tryal,  I found  our  diftill’d  fea- water  to  be  lighter  in  fpecie  than 

common  conduit- water,  but  heavier  than  diftill’d  rain-water. 

To' return,  it  may  be  objedted,  that  if  the  terreftrial  falts,  carried 
by  fprings,  rivers,  and  land-floods,  into  the  fea,  were  the  caufe  of  its 
faline  taft,  thofe  waters  themfelves  muft  be  made  fait  by  it,  before  they 
arrive  at  the  fea.  But  this  objection  will  not  reach  the  fprings  and 
rivers  of  lalt-water,  that  in  feveral  places,  either  immediately  or  me- 
diately difeharge  themfelves  into  the  fea.  However,  I take  ft  to  be 
only  a partial  caufe,  that  contributes  to  the  degree  of  faltnefs  obfet- 
ved  in  the  ocean,  where  this  imported  fait  may  join  it  felf  with  that  it 
finds  there  already,  and  being  detained  by  it,  contribute  to  the  brininefs 
of  the  water. 

If  it  be  urg’d,  that  from  hence  the  fea  muft  increafe  in  faltnefs,  I 
may  fufpend  my  anfwer  till  it  appear  by  competent  obfervation,  that 
it  does  not ; which,  I think,  we  have  no  tryals  to  warrant.  And  if 
the  matter  of  fa6t  were  certain,  I think  it  pofiible  to  give  a farther 
anfwer,  and  fhew  probable  ways,  how  fo  fmall  an  addition  of  fait  may 
be  dilpers’d  by  nature,  and  kept  from  increafing  too  much. 

But  the  taft  of  fea- water  is  not  fuch  a Ample  faline  taft,  as  fpring-  The  caufe  of 
water  would  receive  from  Sal  gemmae , or  fome  other  pure  terreftrial  fait the  bittemefe 
diffolved  in  it;  but  a bitterifh  one,  that  muft  be  derived  from  fome  tn  feajctuater' 
peculiar  caufe  which  authors  commonly  overlook.  I am  not  affur*d  by 
any  obfervations  of  my  own,  that  this  recefs  from  a purely  faline  taft, 
is  likely  to  be  of  the  very  fame  kind,  and  to  be  equally  met  with,  in 
all  feas.  The  caufe  both  of  the  bitternefs  and  faltnefs  of  the  fea- wa- 
ter, is  faid  to  be  a duft  and  bituminous  exhalations  afcending  out  of  the 
earth  into  the  fea.  Now,  that  there  is  abundance  of  adtual  fait  in  the 
fea- water,  to  give  the  faline  taft  and  weight  it  has,  the  fait,  that  the  fun, 
in  many  places,  plentifully  feparates  from  the  faltlefs  waterifh  parts,  fuffi- 
ciently  manifefts.  But  as  to  the  bitterifh  taft,  I think  it  no  eafie  matter 
to  give  a true  account  of  it ; tho’  I am  apt  to  afcribe  it  to  the  opera- 
tion of  fome  general  agents  upon  the  vaft  ocean,  and  to  the  alteration 
that  the  fait  receives  from  the  mixture  of  fome  other  things,  among 
which  bitumen  may  be  one  of  the  principal. 

But  tho’  m fome  places  of  the  fea  there  are  confiderable  quanti- 
ties of  bitumen,  or  bituminous  matter  ; yet  I dare  not  derive  the  bit- 
ternefs ot  the  fea  wholly  from  bituminous  exhalations,  but  in.  good 
part,  at  leaft  in  fome  places,  from  the  liquid  and  other  bitumen, 
that  is  imported  by  fprmgs  and  other  waters  into  the  fea  ; of  which 
we  have  an  eminent  inftance  in  Barbados  tar,  according  to  the  relation 
1 had  ot  it  from  an  inquifitive  gentleman,  who  is  one  of  the  chief 

planters 
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N \r.  Hist,  planters  of  the  ifland,  and  took  pleaful  e to  obferve  this  liquid  bitumen 
to  be  carried  in  confiderable  quantities  from  the  rocks  into  the  fea: 
and  I think  it  poffible  enough,  that  fome  of  the  fprings  which  rife  un- 
der the  furfuce  of  the  fea,  may  carry  up  with  them  bituminous  mat- 
ter, contributing  to  make  the  faltnefs  of  the  fea  degenerate  ; as  I 
have  fufpedted,  that  in  fome  plages  the  fulphureous  exhalations,  and 
other  effluvia  from  the  lubmarine  paips  of  the  earth,  may,  fometimes, 
contribute  to  change  the  faline  tall  of  the  fea-water  : for  not  only  ful- 
phureous Hearns,  but  fometimes  actual  flames,  have  broken  through  from 
the  lower  parts  of  the  fea  to  the  upper  ; and  I have  fometimes  made, 
by  art,  a rude  imitation  of  that  phenomenon.  Some  experiments,  alfo, 
of  my  own,  and  other  inducements,  have  perfuaded  me,  that,  fome- 
times, lea-falt  does  not  obfeurely  participate  of  combuftible  lulphur.  > 
But  as  the  taft  of  the  fea-water  is  not  in  all  parts  of  the  geean  uniform, 
it  might  fuflice  to  take  notice  in  general,  that  this  difference  may,  in 
fome  meafure,  be  caus’d  by  adventitious  bodies  of  feveral  kinds  ; of 
which  ’tis  probable,  that  in  different  places  the  fea-water  varioufly  par- 
takes. And  not  to  mention  here  the  fragrant  fmell  of  violets,  which 
has  by  feveral,  and  particularly  by  an  eminent  perfon,  of  whom  I en-  > 
quired  about  it,  been  obferved,  in  fome  hot  countries,  to  proceed  from 
fea- fait  •,  I have  many  other  reafons  to  think,  that  it  is  ufually  no  Am- 
ple fait,  nor  free  from  mixture.  For  by  more  ways  than  one,  and  par- 
ticularly by  cohobating  it  from  its  own  Spirit,  we  have  obtained  a dry 
fublimate,  which  feemed  to  be  a compounded  body. 

And  I have  fufpedted,  that  the  various  motion  of  the' fea,  and  its 
being  expofed  to  the  adtion  of  the  air  and  fun,  may  contribute  to  give 
it  a taft  other  than  faline  *,  flnee  fea-falt,  by  being  barely  expos’d  for 
many  months  to  the  air,  and  fometimes,  perhaps,  put  into  a gentle 
agitation  by  a digeftive  heat,  I found  acquired  a very  different  tail  from 
the  Ample  folution  of  fea-falt  in  common  water. 

It  appears,  alfo,  by  what  I have  learned  from  navigators,  about 
the  manifeft  various  colours,  and  other  qualities  of  the  different  parts 
of  the  fea,  that  ’tis  not  every  where  of  fuch  an  uniform  fubftance  as 
men  vulgarly  imagine  ; and  that  vaft  tradls  of  it  are  imbued  with  ftu- 
pendous  multitudes  of  adventitious  corpufcles,  which,  by  feveral  ways, 
diverfifying  its  parts,  keep  it  from  being  a Ample  folution  of  fait.  And 
becaufe  ’tis  generally  thought,  that  the  fea-water  is,  by  reafon  of  the 
fait  it  abounds  with,  uncapable  of  putrefadlion  ; I will  add,  that  having 
kept  a quantity  of  fea-water,  which  I had  caufed  to  be  purpofely  ta- 
ken up  between  the  Englifh  and  French  fhores,  in  a good  new  rundlet, 
a place  where  the  fummer  fun  beat  freely  from,  it  did,  in  a few 
weeks,  acquire  a ftrongly  fetid  fmell.  But  a navigator  of  my  acquain- 
tance, having  often  failed  in  the  Indian  and  African  feas,  told  me,  that 
being  once,  tho’  it  was  iri  the  month  of  March , becalmed,  in  a place, 
for  twelve  or  fourteen  days,  the  fea,  for  want  of  motion,  and  by  reafon  of 
the  heat,  began  to  ftink  j fo  that,  he  thinks,  if  the  calm  had  continued 
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much  longer,  the  flench  would  have  poifoned  him.  They  were  freed  Nat.  Hist. 
from  it  as  foon  as  the  wind  began  to  agitate  the  water,  and  broke  the 
fuperficies  •,  which  alfo  drove  away  fhoals  of  the  fea  tortoifes,  and  a 
fort  of  fifh,  that  before  lay  bafking  on  the  top  of  the  water. 

And  Sir  R.  Hawkins  takes  notice  ; that  “ were  it  not  for  the  moving 
of  the  fea  by  the  force  of  winds,  tides,  and  currents,  it  would  cor- 
rupt all  the  world.  The  experience  I faw,  fays  he,  in  the  year  1590, 
lying  with  a fleet  about  the  iflands  of  Azores,  almofl:  fix  months, 
the  greatefl  part  of  the  time  we  were  becalmed  ; with  which  all  the  fea 
became  fo  replenifhed  with  feveral  forts  of  gellies,  and  forms  of  fer- 
pents,  adders,  and  fnakes,  as  feemed  wonderful;  fome green,  fome  . 
black,  fome  yellow,  fome  white,  fome  of  divers  colours,  and  many 
of  them  had  life  ; and  fome  there  were  a yard  and  a half,  and  two 
yards  long  ; which,  had  I not  feen,  I could  hardly  have  believed. 

And  hereof  are  witnefles  all  the  company  of  the  fhips  which  wei^ie 
then  prefent  ; fo  that  hardly  a man  could  draw  a bucket  of  water 
clear  of  fome  corruption.  In  which  voyage,  towards  the  end 
thereof,  many  of  every  fhip  fell  fick  of  this  difeafe,  and  began 
to  die  apace  ; but  that  the  fpeedy  paflage  into  our  country,  was 
a remedy  to  the  crazed,  and  a preservative  for  thofe  that  were  not 
touched.” 

As  to  the  various  degrees  of  the  fea’s  faltnefs,  authors  are  filent ; Various  de- 
only  a few  navigators  tell  us,  they  obferve  fome  feas  to  have  a more,  &rees  J Jall‘ 
and  others  a lefs  faline  taft.  _ _ ™artsJf 

To  gain,  therefore,  fome  light  in  this  matter  : to  a learned  man  who  the  jc«. 
was  to  fail  to  places  of  different  latitudes  in  the  torrid  zone,  I 
delivered  a glafs  inftrument,  fitted,  by  the  greater  or  lefs  emerfion 
of  the  upper  part,  to  fhew,  accurately  enough  for  ufe,  the  greater 
or  lefs  Specific  gravity  of  the  falt-water  it  was  fet  to  fwim  in. 

This  he  put,  from  time  to  time,  into  the  fea-water,  as  he  failed  to- 
wards the  Indies  ; whence  he  wrote  me  word  that  “ he  found,  by 
“ the  glafs,  the  fea-water  to  increafe  in  weight,  the  nearer  he  came 
“ to  the  line  ; till  he  arrived  at  a certain  degree  of  latitude,  as  he 
“ remembers,  about  the  thirtieth  ; after  which,  the  water  feemed 
“ to  retain  the  fame  fpecific  gravity,  till  he  came  to  Barbados  or 
“ Jamaica .” 

Another  obfervation  I obtained,  by  inquiry,  of  an  ingenious  perfon, 
and  a fcholar,  at  his  return  from  the  Eajl-Indies  ; who  affirm’d  to 
me,  that  he,  and  a gentleman  of  my  acquaintance,  took  up  bottles 
full  of  fea-water,  under  the  equinoctial,  and  off  the  cape  of  Good 
Hope , which  lies  in  about  34  degrees  of  fouth  latitude  ; and  found 
the  waters  of  thefe  diftant  parts  of  the  ocean,  to  be.  of  the  fame 
weight. 

In  a letter  from  Mufilapatan , on  the  gulf  of  Bengale , in  the  Eafi- 
Jndies,  written  by  Sir  JVilliam  Langhorn , who  is  intrufted  with  the 
care  of  the  Englijh  factories  in  thofe  parts,  I have  the  following  ac-r 

count  : 
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Nat.  Hist,  count  : “ Off  the  cape,  in  3 yd.  00m.  fouth  latitude,  I took  up 

“ fome  Tea- water,  and  kept  it  till  I came  to  the  line  again  •,  and 
“ then  compared  it  with  the  water  there  *,  filling  the  fame  bottle 
“ again  to  the  fame  height  by  a mark,  and  found  it  exactly  of  the 
“ fame  weight.” 

Inquiring  of  an  obferving  perfon,  who  had  been  at  Mofambique , 
which  is  thought  to  be  one  of  the  hotteft  places  in  the  world, 
whether  he  did  not  there  find  the  fea  to  be  more  than  ordinarily 
fait  ? he  anfwered  me,  that,  coming  thither  in  a great  carack,  when 
he  returned  from  the  town  to  the  lhip,  he  obferved  near  two  hands 
breadth  of  the  veflel  rifen  above  the  ordinary  part,  to  which  it 
ufed  to  fink  •,  fo  that  he  took  notice  of  it  to  the  captain,  as  fear- 
ing that  part  of  the  lading  had  been,  by  Health,  carried  to  Ihore  : 
but  the  pilot,  who  had  made  thirteen  or  fourteen  voyages  to  the 
Indies , allur’d  him,  what  he  had  obferved  about  the  fhip  was  ufual 
in  that  place,  where  the  tall  difcovered  the  water  to  be  exceeding 
flit. 

Nor  need  we  fcruple  to  allow,  that  fome  fea-waters  may  be  very 
much  more  impregnated  with  fait  than  ours  ; for  water  will  natu- 
rally diffolve,  and  retain  a far  greater  proportion  of  fait,  than  that 
which  is  commonly  met  with  in  the  fea.  A thirty-fifth,  a thirtieth, 
or,  at  moff,  a twenty- fifth  part  of  fait,  will  make  water  more  faline, 
than  it  is  found  in  many  feas  : and  a friend  of  mine,  who  is  mailer 
of  a falt-work,  informed  me,  that  the  water  of  his  fprings  affords  him 
a twelfth  part  of  good  white  fait ; and  that  another  fpring  not  far  off, 
yields  no  lefs  than  an  eighth  part. 

Experiments  To  come  to  my  own  experiments  that  I made  about  the  gravity  of 
to  di/cover  the  fea-water,  which  I order’d  to  be  taken  up,  fome  at  the  depth  of  about 
•weight  of  jea-  fifteen  fathoms  near  our  Ihore,  and  fome  in  another  place  of  the  chan- 
JJater'  nel  between  England  and  France. 

We  took  a vial,  vyth  a long  and  ftrait  neck,  and  having  counter- 
pois’d it,  we  filled  it  to  a certain  height  with  common  conduit-water  : 
we  noted  the  weight  of  that  liquor  j which  being  poured  out,  the  vial 
was  filled  to  the  fame  height  with  fea-water,  taken  up  at  the  furface  ; 
and  by  the  difference  between  the  two  weights,  the  fea-water  appeared 
to  be  about  a forty- fifth  part  heavier  than  the  other. 

We  carefully  counterpois’d  a piece  of  fulphur  in  the  upper  fea- 
water  ; it  weigh’d  Bfs.  10  i gr.  and  being  alfo  weigh’d  in  fea- 
water  fetch’d  from  the  bottom,  it  gave  us  the  fame  weight  ; which 
Ihewed  thofe  two  waters  to  be  of  the  fame  fpecific  gravity.  We 
then  weigh’d  the  fame  fulphur  in  common  conduit  - water,  and 
found  it  Bfs.  15  4£r.  By  which  it  appeared,  that  the  fea-water  was 
but  about  a fifty-third  part  heavier  than  this  water  : which  is 
fuch  a difference  from  the  proportion  found  in  the  former  way  of 
trial,  that  I could  not  imagine  what  to  attribute  it  to  ; unlefs  the 
fea-water,  by  long  Handing  in  a veflel,  which,  though  covered,  was 
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expos’d  to  the  hot  fun,  might  both  have  been  rarified,  and  have  had  Nat.  Hist. 
fome  reparation  made  of  its  faline,  or  other  heavier  parts  ; on  which  ‘ ^ ' 

account,  that  portion  we  took  up  for  our  trial,  might  appear  lighter 
;than  elfe  it  would  have  done  ; or  unlefs  (the  experiment  having  been 
made  in  London , where  great  and  fudden  rains,  and  other  accidents, 
will  fometimes  vifibly  vary  the  confiftence  of  common  water  ; ) the 
liquor  I then  employed,  without  examining  it,  might  be  more  ponde* 
rous  at  that  time  than  at  another.  To  the  latter  fufpicion  I was 
the  more  inclined  *,  becaufe,  having  afterwards  weighed  the  fame  piece 
of  fulphur,  by  help  of  the  fame  balance,  in  diftilled  rain-water,  I 
found  the  weight  of  the  former  liquor,  to  exceed  that  of  the  latter, 
by  lefs,  confiderably,  than  a thirty-fifth  part  ; which  feemed  to  make 
it  probable,  that  if  the  water,  we  chanced  to  employ,  had  been  free 
from  all  faline,  and  other  heavy  particles,  the  difference  betwixt  this 
obfervation  and  the  foregoing,  would  not  have  been  near  fo  great  as 
it  was. 


Again,  a pound,  averdupois , of  the  upper  fea-water,  was  weigh’d 
out,  and  put  into  a head  and  body  to  be  diftilled  in  a digeftive  fur- 
nace ad  ficcitatem  \ and  the  diftillation  being  leifurely  made,  the  bot- 
tom of  the  glafs  was  almoft  cover’d  with  fair  grains  of  fait,  fhot 
into  cubical  figures,  and  more  white  than  we  expefted  : in  the  reft  of 
the  coagulated  matter  we  took  no  notice  of  any  determinate  fhape. 
The  fait  being  weighed,  amounted  to  5 fs.  averdupois , and  10 gr.  At 
which  rate  the  proportion  of  the  fait  to  the  water,  will  amount  to 
near  the  thirtieth  part  ; which  was  fo  much  greater  than  the  former 
ways  of  trial,  made  us  expect,  that,  perhaps,  it  may  be  worth  while 
to  examine,  whether  fuch  a flow  abftradtion  as  we  made  of  the  fu- 
perfluous  water,  in  clofe  veffels,  may  not  have  afforded  us  more  fait 
than  otherwife  we  fhould  have  obtained. 

But  fufpedting  that  fomewhat  elfe  might  have  concurr’d,  to  yield 
fo  great  a proportion  of  fait  *,  I fuffered  that  which  had  been  weigh’d, 
to  continue  a while  in  the  fcale,  and  foon  perceived,  that  the  fcale  be- 
gan manifeftly  to  preponderate  ; and,  confequently,  that  fome  of  the 
unexpefted  weight  of  fait  might  be  due  to  the  moifture  of  the  air, 
imbibed  after  the  fait  was  taken  out  of  the  glafs,  and  laid  by  to  be 
weighed.  Wherefore,  caufing  it  to  be  very  well  heated  and  dried  in  a 
crucible,  we  found  it  to  weigh  210  gr.  whence  the  proportion  of  fait 
contained  in  the  water  was  about  a thirty-feventh  part. 

From  whence  this  greater  proportion  of  fait  by  diftillation,  than 
our  other  trials  made  us  to  expert,  proceeded,  feems  not  eafie  to 
determine  •,  unlefs  it  be  fuppofed,  that  the  operation  whereto  the 
fea-water  was  expofed,  made  fome  great  change  in  it  ; and  that, 
though  the  fait  we  gained  out  of  the  fea-water,  feemed  to  be  dry 
before  we  weigh’d  it  •,  yet  the  faline  corpufcles,  upon  concreting  into 
cubes,  fo  intercepted  many  fmall  particles  of  water  between  them,  that 
they  could  not  be  driven  away  by  a moderate  warmth  •,  and,  confe- 
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Nat.  Hist,  quently,  fuch  grains  of  fait  may  have,  upon  this  account,  been  lefs 
pure,  and  the  more  ponderous.  And,  indeed^  I fometimes  make  a 
certain  artificial  fait,  which,  though  being  diflolv’d  in  water,  it  will 
fhoot  into  cryftals  finely  fhaped,  and  fo  dry,  as  to  be  reducible  into 
powder  •,  yet  coagulates  water  enough  with  it,  to  weigh  as  heavy  again 
as  before.  And  I have  been  affured  by  a very  learned  eye-witnefs, 
that  there  is  a fort  of  fea-filt,  which  they  bring  to  fome  parts  of  Eng- 
land, from  the  coaft  of  Spain,  or  Portugal  \ that  being  here  diftblved,  • 
and  reduced,  by  purification  and  filtration,  to  a much  whiter  kind* 
will  yield,  by  meafure,  above  two  bufhels  for  one.  But  to  determine 
with  any  certainty  about  the  degrees  of  the  fea’s  faltnefs  in  general,  a 
great  number  of  obfervations.,  made  in  different  climates,  and  in  diftant 
parts  of  the  Ocean,  are  neceffaty. 

It  might  not  be  amifs,  that  obfervations  were  heedfully  made, 
to  fhew,  whether  in  the  lame  fea,  and  about  the  fame  part  of  it, 
the  water  is  always  equally  fait.  For,  though  that  be  taken  for 
granted,  yet  fince  we  have  no  good,  ancient  obfervations,  to  eafe 
the  fufpicion,  ’tis  not  improbable,  that,  at  leaft  in  many  places,  the 
faltnefs  of  the  fea  may  continually  increafe  by  the  acceflion  of  thofe 
faline  corpufcles  that  are  imported  by  falt-fprings  ; and  thofe  which 
rivers  and  land-floods  from  time  to  time  rob  the  earth  of.  And  it 
feems  not  impoffible,  that  a particular  part  of  the  fea  may  be  fome- 
times extraordinarily,  and  perhaps  fuddenly,  impregnated  with  an 
additional  faltnefs,  from  faline  fleams  plentifully  afcending  into  ft,  by 
means  of  fubterraneal  fires.  But  it  may  prove  the  more  difficult  to 
difcern  this  adventititious  faltnefs,  unlefs  the  taft,  as  well  as  the  balance, 
be  employed  about  it  *,  becaufe  the  fait  that  produces  it,  may  be 
of  fuch  a nature,  as  to  be  much  lighter  in  fpecie  than  common 
fea  - fid  r. 

Though  the  weight  of  fea-water,  be  as  good  a way  as  any  yet 
employed,  to  determine  what  part  of  it  molt  abounds  in  fidt  ; and 
though  it  be  poffible,  that  in  our  fea,  and,  perhaps,  in  almoft  all 
others,  this  way  is  not  liable  to  any  confiderabie  uncertainty  ; yet  it 
may  fometimes  deceive  us,  efpecially  in  very  hot  regions  ; becaufe  I 
have  obferved,  that  there  are  volatile  falts,  which,  though  by  reafon 
ol  their  activity,  they  make  fmart  impreffions  on  the  tongue,  and 
give  the  water  imbued  with  them  a ftrong,  faline  tall,  yet  add  very 
little  to  its  fpecific  gravity  : as  I have  tried,  by  hydroftatically  ex- 
amining diftilled  liquors,  impregnated  with  volatile  and  urinous  falts  ; 
fome  of  which  liquors  I found  very  little  heavier  than  common  water, 
and,  confequently,  nothing  near  fo  much  heavier  as  they  would  have 
been  made,  if  they  had  been  brought  to  fo  fharp  a taft,  by  having 
nothing  but  common  fea-falt  diffolved  in  them.  And  therefore,  if 
in  any  particular  place,  by  any  other  way,  or  from  the  fleams  of 
the  earth  beneath,  the  fea  fhould  be  largely  impregnated  withxfuch 
kind  of  light  falts,  the  fea-water  may  be  much  more  lalt  to  the  taft, 
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and  yet  be  very  little  heavier.  Thus  a fealed  bubble  of  glafs,  made  Nat.  Hist. 
heavy  by  an  included  metal,  weighed  firfb  in  fpirit  of  faharmoniac, 
that  rafted  much  ftronger  than  fea- water,  3 i i j . 51  igr.  and  after- 
wards, in  fair  water,  but  3 iij.  45  igr.  So  that  notwithftanding  its 
great  faltnefs,  the  fpirit  was  lighter  than  common  water  j though  a 
large  part  of  that  comparative  levity  may,  probably,  be  afcribed  to 
the  liquor  wherein  the  faline  particles  fwam  ; which,  by  diftillation, 
was  grown  more  pure  and  light  than  common  clean  water. 

But  for  a farther  proof,  we  took  a hard  lump  of  fal-armoniac,  and 
a lump  of  good  white  fea-falt,  and  found  the  proportion  of  the  lat- 
ter to  a bulk  of  water  equal  to  it,  fomething  above  that  of  two  and  a 
quarter  to  one  •,  and  the  proportion  of  the  former,  to  an  equal  bulk 
of  water,  not  above  a centefm  more  than  that  of  one  and  to  to  one  ; 
which  falls  fo  Ihort  of  the  other  proportion,  that  it  may  juftly  feem 
ftrange  •,  efpecially  if  it  be  confide  red,  that  the  fa&itious  fal  armoniac 
which  chymifts  generally  ufe,  and  we  employ,  confifts,  in  good  part, 
of  fea-falt,  which  abates  much  of  the  comparative  levity  it  might  have, 
if  it  were  made  up  only  of  urinous  and  fuliginous  falts,  which  are  its 
other  ingredients. 

I fhall  here  add  the  greateft  meafure  of  faltnefs  whereto  I have 
brought  water,  without  the  help  of  external  heat.  T o which  purpofe, 

I employed  two  different  ways  i the  one  was,  by  putting  into  a well- 
counterpoifed  vial,  two  ounces  of  common  water  *,  and  then  adding 
to  it  well  dried  and  white  common  fait  ; and  fhaking  them  together, 
till  the  liquor  would,  whilft  cold,  diffolve  no  more,  this  liquor, 
thus  glutted  with  fait,  weighed  1 1 50  grains  ; from  which  two  ounces 
being  deducted,  the  overplus  of  weight,  ariftng  from  the  diffolved 
fait,  amounted  to  190  grains  j fo  that  a parcel  of  fait  will,  without 
heat,  be  diffolved  in  about  five  times  its  weight  of  common  water. 

By  which  proportion  we  made  fo  ftrong  a brine,  that  feveral  pieces 
of  amber,  being  purpofely  let  fall  into  it,  emerged,  and  floated  on 
it.  The  better  way,  tho’  more  tedious,  that  we  made  ufe  of  was, 
to  let  fea-falt  run  per  deliqidum , till  it  was  diffolved  by  the  aqueous 
vapours  that  fwim  in  the  air.  In  this  liquor  we  weighed  a piece  of 
fulphur,  4 which  we  alfo  weighed  in  fea- water,  wherein,  finding  it 
much  heavier  than  in  the  former,  it  appeared  that  the  fea- water  was 
in  fpecie  much  lighter  than  the  other  i but  how  much,  ,1  cannot  re- 
member. 

I have  alfo  examined  a hard,  dry  lump  of  fea-falt,  and  found  its 
proportion  in  weight  to  common  water  of  the  fame  bulk,  to  be  almoft 
as  2 to  1.  But  die  fpecific  weight  of  a hard  and  figured  lump  of  Sal 
Gem.  proved  to  that  of  water  very  nearly  as  2 £ to  1 *. 

G g 2 Con- 

* Dr.  Halley  thinks  it  advifab’e,  that  the  (hould  be  recorded,  for  the  fake  of  pofle- 
prefent  -degree  of  the  faltnefs  cf  the  fea  rity,  who,  as  he  fuppoles,  may,  'from  die 
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Experiments  and  Oijer  vat  ions. 

Confidering  that  various  metalline  and  mineral  folutions,  might  br 
readily  precipitated,  not  only  by  the  lpirit  of  fait,  but  by  crude  fait, 
whether  dry  or  difiolved  in  water  j *twas  eafie  to  imagin,  that,  by 
means  of  this  precipitating  quality  of  common  fait,  one  might  dif 
cover  whether  any  particles  of  it  lay  conceal’d  in  a propofed  liquor. 

To  this  end  I employed  feveral  preparations  i and  iho’  two  or  three 
of  my  other  tryals  had  a tolerable  fuccefs,  yet  that  which,  at  length, 
I pitch’d  upon  as  the  moft  certain,  is  the  following. 

I took  fome  common  water  diftill’d  in  glafs  veffels,  that  it  might 
leave  its  corporeal  fait,  if  it  had  any,  behind  ; and  put  into  a thou- 
fand  grains  of  it,  one  grain  of  dry  common  fait  : into  a convenient 
quantity,  two  or  three  fpoonfuls,  for  example,  of  this  impregnated 
liquor,  I let  fall  a fit  proportion,  for  mftance,  four  or  five  drops,  of  a 
very  ftrong  and  well-filtred  folution  of  well-refined  filver,  diffolved  in 
clean  Aqua  forth.  I alfo  made  the  tryal  fucceed  with  fpirit  of  nitre  ; 
and  herein,  there  immediately  appeared  a whitifh  cloud,  that  fiowly 
defcended  to  the  bottom,  and  fettled  there  in  a white  precipitate. 

This  experiment  being  feveral  times  repeated,  was  conftant  to  fuc- 
cefs, having  recommended  it  to  me  for  between  twenty  and  thirty 
years  •,  tho’  I make  choice  hereof  without  denying,  that  men  of  fa- 
gacity,  efpecially  if  well  vers’d  in  chymical  operations,  may,  upon  the 
fame  foundation,  find  fome  other  cheaper  way,  tho*  fcarce  any  more 
nice  and  certain,  of  compafling  the  fame  end. 

But  to  make  the  experiment  rigoroufly,  we  ufually  took  fomewhat 
more  than  a thoufand  parts  of  water  to  one  of  fait.  And  having  let 
fall  a few  drops  of  our  metalline  folution,  into  a liquor  obtained  by 
a particular  way  of  edulcorating  fea-water,  there  did  not  prefently 
enfue  any  white  cloud  or  precipitate,  much  lefs  fuch  an  one  as  was 
afforded  by  the  water,  impregnated  with  lefs  than  a thoufandth  part 
of  fait.  And  if,  after  fome  time,,  there  happen’d  to  appear  a little 
cloudinefs  in  this  fadbitious  liquor,  it  was  both  (lowlier  produc’d,  and 
much  lefs  than  that  which  appear’d  in  the  impregnated  water. 

Various  folutions  of  mineral  bodies  may,  alfo,  be  precipitated  by  di- 
lution ; that  is,  when  the  folution  has  time  enough  allow’d  to  diffufe 
it  felf,  through  a great  quantity  of  water,  the  faline  parts  are  thereby 
fo  attenuated  and  weaken’d,  that  they  remain  no  longer  able  to  fuftain 
the  mineral  corpufcles,  they  kept  afloat  before  ; but  make  with  them 
and  the  water,  a confus’d  fubfiding  mixture,  ufually  of  a whitifh  co- 


continual  increafe  hereof,  at  length,  dif- 
covcr  tiie  age  of  the  world.  The  Dodtor 
willies  the  lame  thing  had  been  done  2000 
years  ago,  that  we  might  have  been  at 
fome  certainty  in  this  affair.  For  as  the 
rivers,  according  to  his  hypothefis,  gradual- 
ly waih  away  the  fait  of  the  earth,  and 
depofit  it  in  the.  main  Qcean,  this  mull 


continually  become  more  faline  thereby  j 
whence,  two  experiments  made  at  large, 
but  equal  dillances  of  time,  might,  by  the 
rule  of  proportion,  tell  us  how  long  the 
lea  has  been  in  acquiring  its  prefent  degree 
of  faltnefs.  See  Philofoph.  Tranfatt.  N°  344. 
p.  296. 
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lour.  This  appears  when  the  butter  of  antimony,  being  put  into  com-  Nat 
mon  water,  is  thereby  quickly  and  plentifully  precipitated  in  the  L/~ 
form  of  that  white  powder,  the  chymifts  call  Mercurius  vita’.  I have 

alfo  produc’d  a powder  of  that  colour,  by  pouring  into  common  water 
a ftrong  folution  of  tin-glafs  made  in  Aqua  jortis  : and  by  the  fame 
way  have  precipitated  the  tindture  of  jalap,  benjamin,  labdanum,  an- 
timonral  fulphur,  and  of  other  bodies,  made  in  vinous  fpirits.  Were 
it  not  for  this  power,  that  water  has  to  weaken  moft  fblutions  of  bo- 
dies, I could  have  employ’d,  inftead  of  filver,  either  quick-filver  dif- 
folv’d  in  Aqua  fortis , or  lead,  crude  or  calcin’d,  in  the  fame  liquor,  or 
rather  in  ftrong  fpirit  of  vinegar  •,  fince  thefe,  and  fome  others,  are 
found  precipitable  by  falt-#water  into  whitifh  powders-  But  tho’  a 
very  careful  obferver  may  make  ufe  of  thefe  metalline  folutions,  to 
guefs  at  the  quality  of  water,  as  to  frefhnefs  and  faltnefs ; yet  the  pre- 
cipitation made  by  dilution,  is  not  difficult  to  be  diftinguiffi’d  from 
that  which  is  perform’d  by  a true  and  proper  precipitant,  both  by  the 
quicknefs  of  the  effect,  and  the  copioufnefs  of  the  white  fubftance  pro- 
duc’d ; being  on  both  thefe  accounts  very  much  inferior  to  it  : as  may 
evidently  appear  in  the  very  different  effedls  that  our  particular  folu- 
tion has  upon  the  fea-water,  peculiarly  edulcorated,  and  upon  well 
diftill’d  common  water,  compar’d  with  thofe  it  had  upon  water  im- 
pregnated  with  a thoufindth  part  of  fait,  and  upon  fevcral  common 
undiftill’d  waters. 

To  proceed  •,  the  ufefulnefs  of  this  experiment  is  not  to  be  eftima- 
ted  barely  by  the  eflay  it  helps  us  to  make  of  dulcify’d  waters,  but 
much  more  by  the  eftimate,  that  by  its  means  may  be  made  of  na- 
tural frefh  waters,  whether  of  fprings,  rivers,  lakes,  wells,  (Ac.  For 
it  being  generally  granted,  that  thofe  waters,  ceteris  paribus,  are  the 
beft,  as  well  for  wholefomnefs,  as  other  various  ceconomical  ufes,  (Ac. 
that  are  freeft  from  faltnefs  ; which  is  an  adventitious,  and  im  moft  cafes, 

- a hurtful  quality  in  waters  ; by  our  way  of  examining  thefe  liquors,  a 
heedful  eye  may  in  a trice  difcover,  whether  there  be  any  latent  falt- 
nefs in  them,  and  enable  us,  efpecially  by  the  help  of  a little  practice, 
to  give  a near  guefs,  how  much  one  water  is  frefher  than  another  ; 
as  I have  purpofely  try’d  in  different  waters,  that  were  ordinarily 
drunk  by  eonfiderable  perfons.  And  if  once  you  have  attentively 
mark’d  what  change  four  or  five  drops,  for  inftance,  of  our  liquor, 
will  make  in  two  or  three  fpoonfuls,  or  half  ounces  of  water;  ’twill 
.not  be  difficult  for  a heedful  obferver,  keeping  the  fame  proportion 
between  the  two  liquors,  to  make  a near  eftimate,  whether  any  natural 
water  propos’d  have  a greater,  an  equal,  or  a lefs  degree  of  freffinefs 
or  faltnefs,  than  that  he  has  chofe  for  a ftandard  ; and  how  much,  in 
cafe  there  be  a difference,  the  propos’d  liquor  is  more  or  lefs  free  from 
faltnefs  than  the  other. 

And  that  fuch  a difference  in  a liquor  of  fuch  frequent  internal 
ufe  as  water,  may  have  eonfiderable  effects  upon  human  bodies,  in 
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refpeCt  of  health,  may  be,  probably,  argued  from  the  differing  effects 
waters,  more  or  lefs  impregnated  with  fait,  have  upon  feveral  other 
bodies.  Moft  pump-waters,  for  inftance,  will  not  boil  peafe  and  beef, 
&c.  near  fo  well  as  fpring  or  rain-water,  which  is  ufually  fofter,  and 
more  free  from  the  faltnefs  we  fpeak  of.  ’Tis  commonly  known,  that 
the  lame  pump-water  will  not  fo  well  and  uniformly,  or  without  curd- 
ling, diffolve  wafh-balls  and  foap,  as  rain-water,  and  fome  running 
waters  : nay,  it  has  been  confefs’d  by  fkilful  ar tills,  that  fome  tools, 
as  gravers,  &c.  made  of  the  hard  eft  fteel,  would  receive  a different 
temper  if  quench’d  in  pump* water,  from  that  which  the  like  extinction 
in  fpring  or  river  water,  would  give  them. 

And  as  many  medicinal  waters,  that  are  prefum’d  to  owe  their  vir- 
tues to  the  participation  either  of  metalline*  or  mineral  bodies,  appear, 
upon  tryal,  to  leave  fometimes  little,  and  fometimes  nothing  behind 
them,  except  a kind  of  common  fait ; our  precipitant  may  greatly  af- 
fift  us  to  difcover,  whether  a mineral  water  propos’d  contain  fuch  a 
hilt  ; and  if  it  do,  whether  copioufly  or  no.  This  I have  tried  upon 
more  than  one  of  our  Englifh  mineral  waters,  and  thereby  found  im- 
mediately, that  one  reputed  of  another  nature,  contained  pretty  ftore 
of  faline  matter  •,  and  that  another  is  impregnated  with  a furprizing 
plenty  of  a faltifh  fubftance. 

Tho’,  for  certain  reafons,  I afcribe  not  to  our  method  of  examining 
waters,  an  ability  to  difcover  lefs  than  one  part  of  lair  in  a thoufand  parts 
of  water  •,  yet  if  it  were  requifite,  we  might  make  more  nice  difcoveries. 
For  having,  fometimes,  by  means  of  it,  put  one  grain  of  fait  into 
fifteen  hundred  of  diftilled  water,  we  could  manifeftly  make  it  appear, 
that  even  this  liquor,  tho’  fo  lightly  impregnated,  was  not  deftitute 
of  fait,  but  contained  more  of  it  than  fome  of  the  peculiarly  edulcora- 
ted water  : nay,  I once  found,  that  a grain  of  dry  fait,  being  dif- 
perfed  through  two  thoufand,  and  at  another  time  that  being  diflblved 
in  three  thoufand  times  its  weight  of  the  fame  kind  of  liquor,  fo  in- 
confiderable  a portion  of  fait  was  plainly  difcoverable  by  our  precipitant. 

But  it  may  be  objected,  that  as  the  experiments  hitherto  mentioned 
have  been  made  only  upon  waters  impregnated  with  grofs  or  corporeal 
fea-falt ; they  may,  neverthelefs,  be  imbued  with  the  fpirit  ofthaffalt, 
which,  by  reafon  of  its  activity,  fhall  prove  as  unhealthful  to  the  drink- 
er, as  the  grofler  fait  it  felf.  To  this  I might  anfwer,  that  a, very  fmall 
proportion  of  fpirit  of  fait,  may,  in  many  cafes,  make  the  water  fea- 
fion’d  with  it,  rather  medicinal,  than  unwholefom  ; but  to  manifeft  the 
foundation  of  the  objection  to  be  falfe,  I took  above  a thoufand  grains 
of  diftill’d  water,  and,  inftead  of  corporeal  fait,  put  to  it  one  Tingle 
drop  of  moderately  ftrong  fpirit  of  fait  ; and  having  fhook  it  into  the 
water,  I let  fall  into  a portion  of  this  unequally  compos’d  mixture, 
fome  drops  of  our  folution  of  filver,  which  prefently  began  to  preci- 
pitate in  a whitifh  form  ; fo  that,  for  ought  appeared  to  the  eye,  this 
tryal  fucceeded  better  than  if  the  water  had  been  impregnated  with 
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bat  a thoufandth  part  of  corporeal  fait.  The  like  experiment  was  Nat.  Hist. 

made  with  water  peculiarly  edulcorated.  And  further,  diffu Ting  one  drop 

of  lpirit  of  fdt,  into  two  thouland  grains  of  diftilled  rain-water;  and 

letting  fill  fome  drops  of  our  precipitant  into  it,  the  fuccefs  well  an- 

fwer’d  our  expedition.  But  to  urge  the  trial  ftill  further,  I added  as 

much  of  the  fame  diftill’d  rain  water,  as,  by  conjecture,  amounted  to 

at  lead  half  as  much  more.  So  that  one  grain  of  fpirit  of  fait  had  a 

manifeft  operation,  tho’  not  quite  fo  confpicuous  as  the  former,  upon 

above  three  thoufand  grains  of  faljlefs  water  *,  and  poffibly,  if  the 

vial  could  have  contained  more,  and  would  not  have  been,  when  fill’d, 

too  heavy  for  our  tender  balance,  the  difcolouration  of  the  mixture 

would  have  been  difcernable,  tho’  but  one  grain  of  fpirit  of  fait  had 

been  put  to  four,  or  even  five  thouland  grains  of  water.  And  that  a 

drop  of  the  faline  fpirit  we  made  ufe  of,  did  not.  equal,  in  weight,  a 

grain  of  dry  fait,  appeared  from  hence  ; that  having  let  fall  into  a 

counterpois’d  glafs,  ten  drops  of  that  fpirit,  I found  them  to  weigh 

but  about  8 £ grains. 

The  like  trial  I made,  by  fubftituting  above  a thoufand  grains  of 
rain-water,  for  the  like  quantity  of  diftill’d  water.  And  if  five  or  fix 
fmall  drops  of  ftrong  fpirit  of  urine,  were  fhaken  into  at  leaft  a thou- 
land grains  of  diftill’d  or  rain-water,  impregnated  with  but  one  of  fait ; 
our  precipitant  would  make  adifcoveryof  fome  faltifhnefs  in  the  liquor. 

I have,  alfo,  found  rain-water,  that  I caus’d  to  be  carefully  fav’d,  after 
the  houfe-tops  whereon  it  fell,  had  been  well  wafh’d  with  former  rain, 
to  grow  a little  turbid,  if  any  quantity  of  our  precipitant  were  kept 
tor  a competent  time  in  it.  And  being  gently  diftill’d  off,  it  left  a 
refidence,  which,  with  a little  of  our  folution,  afforded  afar  more  hid- 
den and  copious  precipitate,  than  had  been  produced  with  the  like 
quantity  even  of  pump-water  it  felf.  And  tho’  I have  met  with  rain- 
water, that  was  more  free  from  fait  than  any  fpring,  or  river-water,  I 
remember  to  have  examined  ; yet,  having  made  trial  of  fnow-water, 
which  is  thought  to  be  the  lighted:  of  all  natural  waters,  I manifeft ly 
found  it,  by  our  way  of  examination,  not  to  be  deftitute  of  faltnefs. 
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Subterranean  and  fubmarine  Regions. 

As  to  Heat  and  Cold. 


SECT.  L 

Nat.  Hist.  a Chymift,  who  purpofely  travelled  to  vifit  Hungary , and  other 
places  famous  for  mines,  aflured  me,  that  upon  his  defcent  into 
gion!,er bdo™  X JL  a mine  of  an  exceeding  great  depth,  he  felt  the  air  yet  warm 
the  furface  of  near  the  orifice  of  the  groove  •,  but  afterwards  defcending  towards  the 
the  earth.  lower  parts,  he  perceived  it  cold,  till  he  came  to  fuch  a depth  as  he 
fcarce  attained  by  defcending  for  a quarter  of  an  hour  •,  and  that  the 
cold  he  felt  during  this  time  feemed  confiderable,  efpecially  when  he 
was  got  pretty  low  down  ; that  after  he  had  pafs’d  this  cold  region,  he 
began,  by  degrees,  to  come  into  a warmer  ; which  increafed  in  heat 
as  he  went  deeper  ; fo  that  in  the  lower  veins  he  found  the  workmen 
digging,  with  only  a flight  garment  upon  them  : and  the  fubterraneal 
heat,  he  faid,  was  much  greater  than  that  of  the  free  air  on  the  top  of 
the  groove,  tho’  it  were  then  fummer. 

This  account  of  a cold  region  in  the  earth,  has  been  fince  con- 
firmed to  me  by  a phyfician,  from  an  obfervation  made  in  another 
Hungarian  mine,  not  of  gold,  but  copper  •,  and  of  a much  lefs  depth 
than  the  former.  For  in  going  down,  he  declared  he  felt  a confide- 
rable degree  of  cold,  and  the  like  in  his  return  upwards  *,  that  he 
began  to  feel  the  cold,  when  he  could  receive  no  more  light  by  the 
mouth  of  the  groove  ; and  that  this  cold  region  lafted  till  he  came 
near  the  bottom,  which  was  eftimated  to  be  about  100  fathoms  in  a 
ftrait  line  from  the  top. 
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This  relation  agrees  very  well  with  that  of  Morinus , who  vifited  N 
the  deep  Hungarian  mines  in  the  month  of  July,  and  takes  notice,  that 
when  he  came  down  to  the  burrows,  as  he  calls  them,  he  did  not 
find  any  heat,  as  at  the  mouth  of  the  groove,  but  the  beginning  of  a 
very  cold,  and  confiderable  thick  region.  He  further  informs  us,  that 
when  they  had  defcended  about  80  fathoms  beneath  the  furface  of  the 
earth,  he  began  to  feel  a breath  of  an  almoft  lukewarm  air  ; which 
increafed  as  he  defcended  lower  : and  adds,  that  the  overfeer  of  the 
mine,  who  conducted  him,  affirmed,  as  did  alfo  the  officers  of  other 
Hungarian  mines,  that  in  all  their  deep  ones,  after  a thick  trail;  of  cold 
earth,  there  fucceeds  a lower  region,  which  is  always  hot  ; and  that 
after  they  arrived  at  fuch  a depth,  they  felt  no  more  cold,  how  deep 
foever  they  dug. 

There  feem,  therefore,  to  be  three  kinds  of  fubterraneal  regions, 
each  of  which  defer.ves  a particular  confideration. 

What  we  have  to  offer  upon  each  may  be  thrown  into  the  following 
propofitions. 

PROP.  I. 

’The  firjl  region  of  the  earth  is  very  variable , both  as  to  bounds  and  tem - • 
perature. 

For,  the  manifcft  operation  of  the  fun-beams,  is  cateris  paribus , 
greater,  and  reaches  farther  in  hot  climates,  than  in  cold  ones  ; in 
the  midft  of  fummer,  than  in  the  depth  of  winter.  Befides,  in  fome 
places,  the  different  folidity,  or  porofity  of  the  earth,  as  alfo  the 
nature  of  fome  falts,  marcafites,  and  other  bodies  contained  in  it, 
may  differently  difpofe  the  foil  to  cold  or  heat.  And  in  the  firft 
region,  the  air  is  ufually  more  temperate,  than  that  above  the  furface 
of  the  earth  ; nor  is  this  region  confiderably  deep. 

That  in  the  upper  region  of  the  earth,  it  fhould  be  lefs  cold  than 
above  the  furface,  leems  reafonable  ; becaufe  the  fubterraneal  cavities 
are  fineker’d  by  the  thicknefs  of  the  fides,  from  the  direCt  aCbon  of 
the  fun-beams,  the  wind,  &c.  and  is  alfo  kept  from  an  immediate, 
or  full  contact  with  the  external  air,  when  that  is  vehemently  either 
heated  or  cool’d. 

That  the  heat  of  the  fun  much  lefs  powerfully  afteCls  fuch  places, 
as  are  ffielter’d  from  its  aClion  by  folid  bodies,  appears  by  the  repo- 
sitories of  ice  or  fnow,  wherein  ’tis  kept  during  all  the  heat  of  fum- 
mer i and  that,  oftentimes  in  cavities  which  are  at  no  confiderable 
depth  beneath  the  fuperficies  of  the  earth.  Nay,  having  had  occa- 
fion  to  keep  ice  for  many  weeks,  after  the  frofty  weather  was  gone, 

I did  it,  without  either  digging  to  a confiderable  depth  in  the  ground, 
or  building  any  fubftantial  ftruCture  over  the  cavity. 

And  a gentleman  told  me,  that  in  the  fouthern  part  of  France , 
where  the  heat  feem’d  to  exceed  that  of  feveral  parts  of  Italy , fome 
curious  perfons,  who  refolved  to  have  ice  in  fummer  at  any  rate, 
tho’  they  could  not  dig  four  feet  into  the  ground  without  meeting 
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Nat.  Hist,  with  water,  they  were  yet  able  to  make  refervatories,  by  covering  a 
brick  building,  that  flood  over  their  pits,  with  clay  and  fand,  to  a 
very  considerable  thicknefs  ; and  taking  care,  that  the  only  place  which 
fhould  admit  accefs  to  the  outward  air,  was  a fmall  northern  door,  fit- 
ted exaftly  clofe,  and  fenced  with  a little  porch,  furnifhed  with  ano- 
ther door.  And  by  this  means,  he  affirms,  thefe  gentlemen  preferv’d 
the  fame  included  ice,  fometimes  for  two  or  three  years  together. 

And  even  where  the  intercourfe  is  not  debarr’d  betwixt  the  fubter- 
ranealand  the fuperior  air,  the  operation  of  the  fun-beams  may  be  very 
much  lefs  in  a fhallow  cavity  beneath  the  furface  of  the  ground,  than 
above  it.  For  trials  have  informed  me,  that  liquors,  differing  in  lit- 
tle elfe  than  in  confiflence,  will  not  fo  eafily  pervade  each  other,  as  a 
man  would  imagine  j unlels  fome  external  motion  promote  their  inti- 
mate mixture. 

Defcending,  late  in  the  morning,  into  a pit,  where  they  were  dig- 
ging out  iron-ore,  tho’  this  cavity  had  no  very  narrow  orifice,  and 
was  dug  diredlly  downwards,  and  exceeded  not  ten  or  twelve  feet  in 
depth  ; yet  I found  the  heat  no  way  troublefom,  while  I flayed  there, 

' tho’  the  pit  were  in  an  open  field,  unfhaded  by  trees  •,  and  tho’  the  air 
abroad,  were  much  heated  at  that  time  of  the  year,  which  was  in  the 
dog-days. 

And  as  the  fubterraneal  air,  even  in  the  firfl  region,  is  ufually  much 
lefs  heated  than  that  above  the  earth  ; fo  the  lower  air  is,  cateris  pari - 
bus , much  lefs  refrigerated,  by  the  grand  efficients  of  cold,  than  the 
upper.  For  the  fubterraneal  air,  being,  tho’  Comparatively,  cool, 
yet  indeed  moderately  warm  in  fummer,  ought  not  to  be  affeCled  with 
the  winter’s  cold,  fo  much  as  that  contiguous  to  the  furface  of  the 
earth  ; from  whofe  immediate  contact  it  is  defended  by  a thick 
arch  : and  that  the  cold  reigns  mofl  in  the  free  air,  and  the  fuper- 
ficial  parts  of  the  terreflrial  globe,  appears,  becaufe  water  begins  to 
freeze  at  the  top,  not  at  the  bottom.  And,  we  fee,  that  in  cellars 
arched,  and  carefully  kept  clofe  from  the  communication  of  the 
outward  air,  beer,  and  other  liquors,  may  be  kept  from  freezing  in 
frofly  and  fnowy  weather  ; as  I have  obferved  in  a fhallow  cellar,  but 
well  arch’d,  during  a fevere  winter  ; which  froze  flronger  liquors  than 
beer,  in  another  adjoining  cellar,  that  differ’d  not  much  from  it  in 
depth,  but  had  not  fo  thick  and  folid  a roof.  And  evfen  in  Rv.ffia 
it  felf,  where  the  cold  is  extreme,  it  reaches  not  near  fo  deep  as  one 
would  expeft. 

PROP.  II. 

The  fecond  region  of  the  earth  feems  to  be  generally  told,  in  comparifon 
of  the  other  two. 

It  feems  reafonable,  fince  the  earth  is  naturally  a body  confifling 
of  grofs  and  heavy  parts,  ufually  much  lefs  agitated  than  thofe  of 
our  organs  of  feeling,  that  it  fhould,  as  to  fenfe,  be  cold  •,  and  there- 
fore that  quality  may  be  juflly  afcribed  to  it,  in  a region,  where,  by 

its 
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it$  fituation,  it  is  kept  from  being  confiderably  affedled,  either  by  the  Nat.  Hjst 
heat  of  the  upper  air,  or  by  that  of  the  deep  parts  of  the  earth  ; which 
are  the  two  agents  that  feern,  of  all  others,  the  mod  likely  to  put  its 
parts  into  an  unufual  motion  *,  and  thereby  change  its  natural  temper. 

And  that  the  propofition  agrees  with  experience,  may  be  gather’d  from 
the  foregoing  relations. 

But  then  this  coldnefs  afcribed  to  the  fecond  region  of  the  earth, 
is  to  be  underftood  comparatively  to  the  other  two.  For  otherwife, 
even  this  earth  is  not  the  fummum  frigidum  \ for  I could  never  hear 
of  any  ice  met  with  there,  at  any  time  of  the  year.  Nay,  thofe  who 
have  defcended  far  enough  into  this  region,  have  not  found  the  cold 
any  where  very  great,  or  in  fome  places  not  at  all  confiderable.  And 
indeed,  at  the  mouth  of  deep  grooves  in  mines,  the  fleams  that  afcend, 
often  feel  warm  *,  tho’  the  outward  air,  where  the  obfervation  is  made, 
be  affe£led  with  the  heat  of  fummer  ; which  feems  to  argue,  that  the 
middle  region  of  the  earth,  thro’  which  thefe  fleams  mull  afcend,  is 
not  very  intenfely  cold. 

PROP.  III. 

In  fever al  places,  which , by  reafon  of  their  difiance  from  the  furface  of  the 
earth , might  be  referred  to  the  middle  region  of  it,  the  temperature  of  the 
air  is  very  different , at  the  fame  feafons  of  different  years . 

I have  learn’d  from  feveral  perfons,  who  have  here,  in  feveral  parts 
of  England,  had  occafion  to  defcend  into  deep  pits,  or  grooves,  of 
different  minerals  •,  that  they  felt  in  fummer  time,  a remiffion  of  the 
heat  of  the  external  air,  as  foon  as  ever  they  began  to  defcend  ; and 
that  this  warmth  did  not  fo  fir  decreafe,  as  to  end  in  any  notable  cold- 
nefs, before  they  came  into  a deeper  part  of  the  earth,  where  that 
quality  never  troubled  them.  And  I had  it  from  a mathematician,  who 
was  often  employed  about  lead -mines,  that  at  fuch  depths  as,  accord- 
ing to  Morinus , the  fecond  region  of  the  earth  reaches,  he  obferved  it 
to  be  ienfibly  warm  at  all  feafons  of  the  year. 

Nor  is  it  improbable,  that  the  middle  region  of  the  earth  fhould 
be  of  different  temperatures,  in  different  parts,  upon  account  of  the 
variations,  only,  which  the  climate  may  produce,  by  being  very  much 
hotter,  or  very  much  colder,  in  one  place,  than  in  another  ; but 
from  the  peculiar  conflitution  of  the  foil. 

And  this  temper  of  the  foil  it  felf  may  be  diversified,  not  only 
by  its  greater  or  lefs  compa&nefs,  but  from  the  nature  of  the  fprings, 
or  lubterraneous  liquors,  that  may  abound  in  it,  or  ftrain  thro’  it  into 
the  groove  i and  that  efpecially  by  the  minerals,  as  falts  and  marca- 
fites,  that  grow  near  the  fides  of  the  well  i or  are  brought  thither  by 
the  waters. 

Nature  does  not  regulate  her  felf  under  ground  by  our  imaginary 
divifions  ’,  but  produces  marcafites,  falts,  and  other  minerals,  mofl  fre- 
quently, perhaps,  in  what  we  call  the  lower  region  of  the  earth  ; yet 
Sometimes  too  in  our  upper,  and  often  in  our  middle  region.  Let  us 
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then  fuppofe,  that  in  fome  places  of  the  latter,  there  is  a mine  of  that 
earth,  naturally  abounding  with  embryonated  nitre,  or  other  fait, 
that  is  apt  to  fend  cur  refrigerating  effluvia,  or  by  its  contaCt  to  cool 
the  air.  Let  us  alfo  fuppofe,  that  by  the  fides  of  another  well  of  the 
fame  depth,  there  are  numerous  unripe  minerals,  in  the  procefs  of  ge- 
neration, or  rather,  a great  quantity  of  marcafitical  earth,  yet  of  fo 
open  and  loofe  a texture,  that  not  only  water,  but  air  alfo,  wou’d,  in 
a few  hours,  evidently  work  upon  it.  And  fince,  whilft  marcafites 
flowly  diffolve,  it  has  been  obferved,  that  many  of  them  will  conceive 
a confiderable  degree  of  heat  ; ’ tis  very  probable,  that  the  temperature 
of  the  earth,  in  the  place  abounding  with  thefe  marcafitical  minerals, 
will  be  very  warm,  in  comparifon  of  the  temperature  of  the  other 
place,  where  the  foil  plentifully  produces  nitrous  and  other  refrigera- 
ting bodies  ; tho’  both  the  places  be  fuppos’d  at  the  fame  diftance  from 
the  lurface  of  the  earth,  and  confequently  in  the  fame  fubterraneal 
region. 

Upon  the  like  grounds  it  may  alfo  be  fufpeCted,  that  in  the  fame 
place  the  temperature  will  not  be  always  the  fame  ; even  upon  account 
of  the  foil.  For  fome  faline  earths,  that  partake  of  the  nature  of 
marcafites,  admit  a kind  of  gradual  maturation,  and  perhaps  other 
changes  which  feem  fpontaneous  •,  and  fuch  changes  may  happen  the 
more  remarkably  in  thole  parts  of  fuch  bodies  as  are  expofed  to  the 
air,  which  are  the  parts  placed  at  the  fides  of  the  deep  wells  we  are 
talking  of. 

Plence  a mineral,  to  which  either  heat  or  cold  is  to  be  referr’d, 
may  be  more  plentiful,  ripe,  and  operative,  at  one  time  than  at  ano- 
ther ; or,  at  length,  all  the  earth  capable  of  being  afflmilated  by  the 
mineral  rudiments  harbour’d  in  it,  may  be  confumed  ; or  the  mineral 
it-felf  arrive  at  a perfection  of  maturity,  which  will  render  its  tex- 
ture clofe,  and  unfit  to  be  penetrated,  and  wrought  upon,  as  before, 
by  the  water,  or  other  liquor,  which  occafion’d  its  heat. 

PR  OP.  IV. 

The  third  region  of  the  earth  has  been  obferved  to  be  conjiantly  and  fenfibly , 
but  not  uniformly  warm  \ being  in  fome  places  confiderably  hot. 

(Almoft  all  the  deep  grooves  that  mineralilts  have  given  us  accounts 
of,  and  wherein  men  have  wrought  long  enough,  to  take  fufficient  no- 
tice of  the  temperature  of  the  air,  have  been  made  in  foils  furnilhed 
with  metalline  ores,  or  other  minerals,  without  which,  men  would  not 
be  at  the  charge  of  finking  fo  very  deep  into,,  and  maintaining  work- 
men in  them  ; fo  that  experience  has  yet  but  flenderly,  or,  at  leaft, 
not  fufficiently  informed  us  of  the  temperature  of  thofe  parts  of  the 
third  region  of  the  earth,  that  are  not  furnifh’d  with  ponderous  mine- 
rals ; and  confequently  it  has  not  informed  us  of  the  temperature  of 
the  lower  region  in  general. 

Having  purpofely  inquired  of  feveral  perfons,  who  had  vifited  and 
frequented  the  third  region  of  the  earth,  in  different  countries  and  foils, 
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and  at  different  depths  and  feafons  of  the  year,  I did  not  perceive  N 
that  any  of  them  had  ever  found  it  lenfibly  cold.  And  fufpetding, 
that,  in  fome  cafes,  the  narrovynefs  of  the  cavities,  wherein  the  diggers 
were  reduced  to  work,  might  make  the  warmth,  they  felt,  proceed,  in 
great  part,  from  the  (teams  of  their  own  bodies,  and,  perhaps  of  the 
minerals,  and  from  the  difficulty  of  cooling  the  blood  in  the  air  clogg’d 
with  effluvia  ; I inquired,  whether  the  heac  of  the  fubterraneal  air, 
in  fuch  places,  might  not  be  referr’d  to  the  like  caufes.  But  I was 
anfwered  in  the  negative,  particularly  by  an  inquifitive  perfon,  who 
had  been  in  the  deepeft  and  hotted  mines  that  have  been  vifited  by  any 
acquaintance  of  mine. 

There  are  dill,  I think,  two  principal  caufes  to  which  we  may,  pro- 
bably, refer  the  temperature  of  thofe  places  where  the  air  is  but  mo-, 
derately  warm.- 

And  ftrd,  the  coldnefs  of  winter  may  not  be  felt  in  the  lower  re- 
gion of  the  earth  ; becaufe  the  air  there  is  too  remote  from  that  above 
the  earth,  to  be  much  affe<ded  with  thofe  adventitious  caufes  of  cold, 
which  make  that  quality  intenfe  in  the  open  air.  But  poffibly  the  pofi- 
tive  caule  of  the  a&ual  warmth  there,  may  proceed  from  thofe  deeper 
parts  of  the  fubterraneal  region,  which  lie  beneath  the  places  where 
men  have  yet  had  occafion  to  dig.  For  it  feems  probable,  that,  in 
thefe  yet  unpenetrated  bowels  of  the  earth,  there  are  great  dore- 
houfes,  either  of  a (dual  fires,  or  places  confiderably  hot,  or  in  fome 
regions,  of  both  •,  from  which  magazines  of  fubterraneal  heat,  that 
quality  is  communicated,  efpecially  by  channels,  clefts,  &c.  to  the 
lefs  deep  parts  of  the  earth,  either  by  a propagation  of  it  thro’  the 
folution  of  the  interpofed  part  of  the  foil,  or  by  a more  eafy  diffufion 
of  the  fire  or  its  effecds  thro’  the  above-mentioned  conveyances  ; or  elfe 
by  fending  upwards  hot  mineral  exhalations  and  deams,  which,  by 
reafon  of  the  comparatively  heavy  materials,  whereof  they  confid,  and 
of  their  being  lefs  difpers’d  nearer  the  parts  from  whence  they  pro- 
ceed, are  ufualiy  more  plentiful  in  the  deeper  parts  of  the  earth,  and 
fomewhat  affetd  them  with  the  quality  that  they  brought  from  the 
places  where  they  were  form’d. 

That  manifed  deams  are  often  found  in  grooves,  efpecially  in 
deep  ones,  is  evident  by  the  damps  which  infed  mod  of  them  , and 
this  in  didant  regions,  as  feverai  provinces  of  Germany , Bohemia , Hun- 
gary, &c.  as  alfo  in  feverai  parts  of  England ^ By  which  it  appears,  that 
feverai  of  thefe  exhalations  afcending  from  the  entrails  of  the  earth, 
are  fulphureous,  bituminous,  and,  in  fome  grooves,  apt  to  take  fire. 
However,  the  eafie  inflammability  of  bodies  is  not  always  a fure  proof 
of  the  adtual  fenfible  warmth  of  the  minute  parts  they  confid  of. 
For  tho’  falt-petre  be  very  inflammable,  yet  being  by  folution,  in  fair 
water,  reduced  to  invifible  corpufcles,  it  highly  refrigerates  that  li- 
quor. Nor  have  I obferved  its  fumes,  when  far  from  the  fire,  to 
have  any  heat  fenfible.  to  the  touch.  And  the  like  may  be  laid  of 
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Nat.  Hjst.  the  exhalations  of  highly  reflifled  fpirit  of  wine,  which  yet,  weknbw, 
is  it  felf  totally  inflammable.  Nay,  large  exhalations  may  afcend  from 
the  lower  parts  of  the  earth,  and  yet  be  rather  cold  than  hot.  For  I 
have  made  a mixture,  that  plentifully  emitted  fleams,  even  whilft  its 
component  ingredients,  brifkly  acting  upon  one  another,  were  confi- 
derably  cold. 

But  having  purpofely  inquired  of  an  obferving  man,  who  frequented 
deep  mines,  wherein  he  had  a conflderable  fhare  ; he  aflured  me,  he 
plainly  obferv’d  the  fumes  that  came  out  of  the  mouths  of  them  to  be 
adtually  and  fenfibiy  warm,  and  this  in  a warm  feafon  of  the  year.  And 
Morinus , fpeaking  of  the  deep  Hungarian  mines,  tells  us,  the  large  ex- 
halation, that  afcended  from  the  bottom,  was  hot.  And  that  at  the 
mouth  of  a well,  the  afcending  fumes  were  fenfibiy  hot,  even  in  fummer. 

That  alfo  in  many  places  of  the  earth,  where  no  grooves  are  dug, 
and  no  vifible  exhalations  taken  notice  of,  effluvia  may  yet  pervade 
the  foil,  and  exercife  fome  operations  of  warmth,  appears,  probably, 
from  hence  ; that  Agricola  reckons  it,  among  the  figns  of  a latent  mi- 
neral vein,  that  the  hoar-froft  does  not  lie  upon  that  trail  of  the  fur- 
face  of  the  earth,  under  which  a vein  runs.  The  like  direilions  I have 
known  given  by  the  fkilful  in  England , for  the  difcovery  of  places  that 
contain  coal-mines.  And  a near  relation  of  mine  fhew’d  me  a great 
trail  of  his  land,  which,  he  affirmed,  would  not  fuller  fnow  to  lie  up- 
on it  for  above  a day  or  two,  in  the  midft  of  winter. 

A very  ingenious  gentleman,  alfo,  who  lives  among  mines,  and  is 
concern’d  in  fome  of  them,  aflured  me,  that  in  fome  places  which  he 
knew  to  have  mineral  veins  beneath  them,  he  obferv’d,  neither  fnow 
nor  ice  would  continue  fcarce  at  all  upon  the  furface  of  the  ground, 
even  in  an  extraordinary  cold  winter.  And  fome  learned  men  tell  us, 
that  near  the  gold-mines  in  Hungary , the  leaves  of  the  trees  are  often 
found  of  a golden  colour,  proceeding  from  the  metalline  exhalations  of 
the  mines  •,  which,  one  would  think,  mull,  by  reafon  of  their  weight, 
require  a conflderable  heat  to  raife  them  into  the  open  air. 

Thefe  latent  fires  and  heats  in  the  bowels  of  the  earth  will,  it  may 
be  faid,  account  for  the  warmth  only  of  thofe  places  that  are  within 
reach  of  the  acflion  of  fuch  efficients,  which  are,  probably,  wanting  in 
many  parts  of  the  earth. 

But  the  troublefome  degree  of  heat,  to  be  found  in  fome  places  of 
the  third  region,  feems  not  always  to  be  derivable  from  the  two  caufes 
already  afligned  ; which  muft,  to  produce  fo  conflderable  an  effefl,  be 
aflifted  by  a third,  more  powerful  than  themfelves  and  this  feems  to  be 
the  incalefcence  there  is,  in  many  mines  and  other  places,  produced  by 
the  mutual  action  of  the  componant  parts  of  immature  and  more  loofe- 
ly  contex’d  minerals,  promoted  by  water  ; and  efpecially  fuch  as  are 
of  a marcafltical  nature. 

That  fuch  an  incalefcence  may  be  thus  produced  in  the  bowels  of  the 
£arth,  appears  by  example  of  the  like,  producible  in  mineral  bodies  above 
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ground.  And  that  marcafites,  which,  for  the  mod  part,  abound  in  Nat.  Hist, 
vitriol,  are  bodies  very  fit  to  afford  this  fubterraneal  heat,  may  be  con- 
firmed  by  the  fulphureous  and  faline  parts  they  contain  ; and  by  being 
many  of  them  eafily  wrought  on,  both  by  fimple  water,  and  even  by 
the  moift  air.  And  a gentleman,  who  went  to  vifit  one  of  the  deeper 
Hungarian  mines,  affured  me,  that  in  the  lower  parts  of  the  mine,  he 
gathered  vitriol,  which  appeared  above-ground  to  be  of  a golden  na- 
ture •,  and  that  in  a cave  on  one  fide  of  the  groove,  in  the  deep  gold- 
mine near  Cremnitz , the  corrofive  fmell  is  fo  ftrong  and  noxious,  that 
men  dare  not  dig  out  the  rich  metal  it  abounds  with  ; being  deterr’d  by 
the  ill  fate  of  feveral,  who  ventured  to  work  in  it.  He  further  told 
me,  that  tho’  he  pafs’d  by  it  in  great  haft,  yet  he  was  offended  by  the 
noifom  exhalations  : and  laftly,  that  in  gathering  this  vitriol  deep  un- 
der ground,  he  fotind  fome  of  it  foft  ; but  that  when  he  had  brought 
it  into  the  open  air,  it  harden’d,  and  appeared  to  have  feveral  golden 
ftreaks  in  it. 

I muft  not  here  omit,  that  the  diggers  in  mines  having  found,  by 
fad  experience,  that  in  deep  grooves,  the  air,  unlefs  renewed,  does,  in 
a fhort  time,  become  unfit  for  refpiration  •,  have  been  obliged  to  fink, 
at  fome  convenient  diftance  from  the  groove,  where  the  miners  work, 
another  pit,  that  ulually  tends  dire&ly  downwards  ; to  which  our 
Enghjh  miners,  in  feveral  parts  of  this  kingdom,  give  different  names  ; 
but  ’tis  called  in  the  lead-mines  of  Derbyjhire , an  air-fhaft  ; where  it  is 
made  40,  50,  and  fometimes  So,  or  100  paces  off,  and  as  deep  as  the 
groove.  From  this  air-fhaft  to  the  groove,  wherein  the  men  work, 
there  paffes  a channel,  to.  convey  the  air  from  the  former  to  the  latter  ; 
which  is  what  Agricola  fometimes  calls'  Cuniculus , and  which,  in  the 
above-mentioned  lead-mines,  is  called  a drift  ; becaufe  the  air  ufually, 
in  the  form  of  wind,  drives  thro*  it,  and  thereby  enables  the  work- 
men to  breathe  freely  at  the  very  bottom  of  the  pit.  And  a very  ob- 
ferving  man,  who  much  frequented  thefe  mines,  told  me,  that  at  the 
depth  of  about  200  yards,  he  found,  by  the  means  of  the  air-fhaft, 
that  the  air  was  very  commodious  for  refpiration  •,  and  alfo  temperate 
as  to  heat  and  cold.  But  Agricola  gives  an  odd  account  of  the  courfe 
of  the  air  in  the  fhaft  and  the  pit  ; afferting  it  to  come  “ from  the 
“ upper  to  the  lower,  in  the  fpring  and  fummer  feafons  •,  and  the 
“ contrary  way  in  autumn,  and  the  winter  : he  adds,  that  “ the  air,  ' 

“ before  its  ufual  courfe  comes  to  be  durably  fettled,  is,  for  the  fpace 
“ of  a fortnight,  liable  to  frequent  changes  ; fometimes  flying  into 
“ the  upper  or  higher  groove,  or  drift  and  fometimes  into  the 
“ lower,  and  puffing  out  at  the  other.” 

If  this  obfervation  conftantly  holds,  it  may  hint  fome  odd  inquiries 
about  confiderable  periodical  changes  in  the  fubterraneal  part  of  the 
earth,  or  in  the  air,  or  both  ; which  have  not  yet  been  regarded, 

Tho’  I muft  own,  that  a very  obferving  perfon,  who  had  the  chief 
hand  in  contriving  the  fubterraneal  ftrudures  in  fome  deep  lead- mines, 
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Nat.  Hist,  affured  me,  that  both  winter  and  fumtner,  the  current  of  air  went 
conftantly  the  fame  way  *,  the  air  entering  in  at  the  mouth  of  the  air- 
fhaft,  and  coming  out  at  the  perpendicular  groove.  And  Morinus  tells 
us,  that  in  the  deep  Hungarian  mines  he  vifited,  the  outward  air  pafs’d 
firft  thro’  the  burrows,  and  fo  thro’  by-ways,  that  tended  not 
djredtly  downwards,  but  reached,  at  length,  to  the  bottom  of  the  per- 
pendicular groove  •,  whence,  together  with  the  fteams,  proceeding  from 
the  mine,  it  afcended  ftrait  upwards  •,  without  taking  notice  of  Agricola' s 
obfervation,  about  the  different  courfe  of  the  fubterraneal  air,  at  dif- 
ferent feafons  of  the  year. 

But  thefe  accounts  are  accommodated  only  to  the  few  informations 
I have  hitherto  procured  ; and  are  therefore  only  propos’d  to  be  recti- 
fied, or  confirmed,  by  future  obfervations. 

In  the  mean  time,  we  may  gather  from  the  whole,  that  tho*  in 
fome  mines  three  fubterraneal  regions,  with  their  diftinguifhing  pro- 
perties, are  not  inconveniently  affignable  ; yet,  generally  fpeaking,  in 
the  whole  body  of  the  terreftriai  globe,  as  far  as  we  know  it,  both 
the  bounds,  and  the  temperature  of  the  regions  of  the  earth,  as  well 
as  thofe  of  the  air,  are  very  various  and  uncertain. 

And  much  lefs  have  we  any  certain  knowledge  of  the  temperature 
of  the  more  central  parts  of  the  earth  •,  in  which,  whether  there  be 
not  a continued  folidity,  or  great  tradh  of  fluid  matter  j and  whether 
different  regions  are  to  be  diftinguifh’d,  and  what  is  their  number,  or- 
der, thicknefs,  &c.  we  are  wholly  ignorant. 

What  we  have  difcuffed,  belongs  only  to  the  temper  of  thofe  fub- 
terraneal parts,  to  which  men  have  been  enabled  to  reach  by  digging. 
’Tis  true  indeed,  that  fome  mines,  efpecially  in  Germany  and  Hungary , 
are  of  a vaft  depth  ; yet  the  deepeft  of  all  the  mines,  that  I have  as 
yet  read,  or  heard  of,  from  any  credible  relator,  is  that  which  Agricola 
mentions  to  be  at  Cotteberg.  But  what  proportion  does  this  it  felf,  tho* 
it  reach  to  above  3000  feet,  bear  to  the  whole  depth  of  the  terreftriai 
globe,  whofe  femi-diameter  is  more  than  4000  miles  ? 


SECT.  II. 

The  different  'T1  H O’  the  air  and  the  earth  have,  as  to  temperature,  been  diftin- 
regions  below  J.  guifhed  into  three  regions  \ yet  the  informations  I have  hitherto 
thefurfaceof  met  affjgn  no  more  than  two  to  the  fea  : the  former  whereof 

s e Jea'  may  be  fuppofed  to  reach  from  the  fuperficies  of  it,  as  far  downwards 
as  the  manifeft  operation  of  the  fun-beams,  or  other  caufes  of  warmth, 
penetrate  •,  from  which,  to  the  bottom  of  the  fea,  the  other  region 
may  be  allowed  to  extend. 
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Eut  according  to  this  divifion,  the  limits  of  the  upper  region  will  Nat.  Hist. 
not  be  always  conftant  ; for  the  torrid  zone,  and  other  hot  climates,  L/'A/'NJ 
it  muft,  cateris  paribus , be  greater  than  in  the  frigid,  and  the  tem- 
perate zones  *,  in  fummer  than  in  winter  i and  in  hot  weather  than  in 
cold  ; fuppofing  in  thefe  cafes  the  heat  to  come  from  the  fun  and  the 
air  ; and  not,  as  fometimes  it  may,  from  fubterraneal  exhalations. 

The  fame  caufes  will,  likewife,  alter  the  temperature  of  this  region. 

This  temperature  may,  alfo,  be  chang’d,  in  fome  few  places  by,  at 
leaft,  two  other  caufes  ; the  one  is,  the  different  conftitution  of  the 
foil  that  compofes  the  fhore  ; which  may  affedft  the  neighbouring  water, 
if  it  extraordinarily  abound  with  nitre,  marcafites,  or  other  fubftances, 
able  to  increafe  or  leffen  the  coldnefs  of  the  water. 

Another  caufe  may  be,  the  figure  and  fituation  of  the  lefs  deep 
parts  of  the  fhore,  which  may,  in  fome  fort,  reverberate  the  heat  that 
proceeds  from  the  fun  ; and  upon  fuch  an  account,  either  add  to  the 
warmth,  or  allay  the  coldnefs  that  would  otherwife  be  found  in  the 
neighbouring  water.  There  may,  indeed,  be  other  exceptions  to 
the  rule  ; tho\  perhaps,  referable  to  the  two  cafes  already  mentioned. 

Thus  M.  de  Monts , in  his  voyage  to  New- France,  tells  us,  that  “ about 
the  1 8th  day  of  June,  he  found  the  fea- water,  during  three  days 
fpace,  very  warm  i and  that  their  wine,  by  the  fame  heat,  was 
“ warm’d  in  the  bottom  of  the  fh ip  •,  tho’  the  air  was  no  hotter 
“ than  before.”  And,  that  <c  on  the  2ift  of  the  fame  month,  they 

were,  for  two  or  three  days,  fo  encompalTed  with  mifts  and  cold, 

“ that  they  thought  themfelves  in  the  month  of  January  *,  the  water 
“ of  the  fea  being  extremely  cold,  which  continued  till  they  came  up- 
“ on  the  bank.” 

The  temperature  of  the  lower  region  of  the  fea  is  generally  cold. 

For  v/ater,  being  in  its  moft  ordinary  ftate,  a liquor,  whofe  parts  are 
more  flowly  agitated,  than  thofe  of  mens  organs  of  feeling,  muft  be, 
upon  that  account,  cold  as  to  fenfe  ; and  confequently,  thofe  parts  of 
the  fea,  which  are  too  remote  to  be  fenfibly  agitated  by  the  fun-beams, 
or  wrought  upon  by  the  warmth,  which  the  air,  and  upper  parts  of 
the  earth,  may  from  other  caufes  receive,  ftiould  feel  cold  to  thofe 
who  defeend  into  it  ; except  in  a few  places,  where  the  cold  may  be 
either  expell’d,  or  allay’d  by  hot  fprings,  or  terreftrial  exhalations, 
flowing,  or  afeending  from  the  fubjacent  earth,  or  the  lower  parts  of 
the  fhore,  into  the  incumbent,  or  adjacent  parts  of  the  water. 

I fhall  now  fubjoin  fome  relations  I procured,  from  perfonswho  had  Relations  a- 
occafion  to  go  down  into  the  lower  region  of  the  fea  ; or  otherwife  bout  the  teJn~, 
to  take  notice  of  its  temperature,  in  very  different  regions  of  the 
world,  and  at  very  unequal  depths. 

A profefs’d  diver,  feveral  times  complained  to  me  of  the  coldnefs 
of  the  deep  water  in  the  north  fea,  which  kept  him  from  being  able 
to  ftay  in  it  fo  long,  as  he  otherwife  might.  He^added,  that  he  con- 
ftantly  found  the  cold  increafe,  the  deeper  he  defeended. 
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Nat.  Hi«t.  An  acquaintance  of  mine,  who  made  a long  flay  in  North- America, 


and  who  took  pleafure  in  fwimming  under  water,  told  me,  that'  tho’ 
he  fcarce  remember’d  himfelf  to  have  dived  above  two  fathoms  beneath 
the  furface  of  the  fea  ; yet  even  at  that  fmall  depth,  lie  obferved  the 
water  to  increafe  in  coldnefs,  proportionably  to  his  defcent  : which  ar- 
gues, that  tho’  the  fun-beams  often  penetrate  plentifully  enough  to  carry 
light  to  a great  depth  under  water  yet  they  do  not  always  bring  with 
them  a fenfible  heat ; and  that,  at  lea'll  in  fome  places,  the  upper  region 
of  the  fea  reaches  but  a little  way. 

A perfon  of  quality,  who  had  been  prefent  at  the  coral-filhing  upon 
the  fhore  of  Africa,  and  who  was  himfelf  a diver,  inform’d  me,  that 
tho’  he  had  feldom  defeended  above  three  or  four  fathoms,  yet  he 
found  it  fo  much  colder  than  near  the  top  of  the  water,  that  he  could 
rot  well- endure  it  ; and  that  being  let  down  to  the  bottom  of  the  fea 
in  a great  diving  bell,  tho’  the  water  cou’d  not  come  immediately  to 
touch  him,  he  found,  when  the  bell  came  firft  to  the  ground,  the  air 
in  it  was  very  cold  ; tho’,  after  he  had  flay’d  a while  there,  his  breath, 
and  the  fleams  of  his  body,  made  him  very  hot. 

A famous  commander,  who  had  been  upon  the  African  coafl,  in- 
formed me,  that,  in  the  day-time,  he  there  preferved  his  wine  in  a 
tolerable  temper,  by  keeping  it  at  the  bottom  of  the  fhip  in  find  ; 
but  that  in  the  mornings,  he  had  it  greatly  cool’d,  by  finking  his 
bottles  over-night  into  the  fea,  and  letting  them  hang  till  morning, 
at  twenty  or  thirty  fathoms  deep  under  water. 

An  intelligent  gentleman,  who  failed  far  up  the  river  Gambra  in  a 
fmall  frigat,  afllired  me,  that  in  the  fea,  even  of  thofe  hot  climates, 
wine  may  be  preferved  cool,  by  letting  down  bottles  in  the  evening, 
exadlly  flopp’d,  to  the  depth  of  twelve  or  fourteen  fathoms  ; whence 
being  the  next  morning  drawn  up,  they  find  it  very  frefh,  if  prefently 
drank  ; otherwife  the  heat  of  the  air  on  the  upper  part  of  the  water 
would  quickly  warm  it. 

I remember  too,  that  a man  of  letters,  who  failed  to  the  Eaft- 
IndieSy  told  me,  ’twas  the  practice  of  his  captain,  and  other  perfons 
of  note,  whilfl  they  pafs  the  torrid  zone,  to  keep  their  drink,  whe- 
ther wine,  or  water,  cool,  by  letting  it  down  in  bottles  to  the  depth 
of  eighty,  ninety,  or  fometimes  an  hundred  fathoms  ; and  fuffering 
it  to  flay  there  for  a competent  time  ; after  which,  they  found  it  to 
be  exceeding  cool  and  refrefhing. 

Laflly,  to  fatisfie  my  felf  as  far  as  1 could,  to  how  great  a depth 
the  coldnefs  of  the  fea  reached  ; meeting  with  a curious  traveller, 
who  had  been  in  feveral  parts  of  the  Eaft  and  JVeJi-Indies , I enquired 
of  him,  whether  he  had  taken  notice  of  any  extraordinary  deep 
foundings  in  the  vafler  feas  ; to  which  he  anfwer’d,  that  failing  to 
the  Eaft-Indies , over  a place  on  the  other  fide  of  the  line,  that  was 
fufpedted  to  be  very  deep  ; they  let  down  400  fathom  of  line  ; and 
that  the  lead,  which  weigh’d  about  30  or  35  pounds,  thereby  received 
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fo  intenfe  a degree  of  coldnefs,  that  he  thought  a mafs  of  ice  could  Nat.  Hist. 
not  have  more  vehemently  affe&ed  his  hands  ; and  this  obfervaticn 
was  made  in  about  the  25th  degree  of  fouth  latitude. 

Thefe  are  the  chief  relations  I have  been  hitherto  able  to  procure, 
about  the  temperature  of  the  fea  *,  which,  if  they  happen  to  be 
confirmed  by  others,  we  may  thence  conceive,  that,  with  regard  to 
temperature,  thofe  two  fluids,  air  and  water,  have  this  in  common, 
that  where  their  furfaces  are  contiguous,  and  in  the  neighbouring 
parts,  they  happen  to  be  fometimcs  cold,  and  fometimes  hot,  as  the 
particles  they  confifi:  of  chance  to  be  more  or  lcfs  agitated,  by  the 
varioufly  reflected  rays  of  the  fun,  or  other  caufes  of  heat  *,  but 
that  the  parts  of  the  air,  called  the  fecond  region,  and  the  lower 
region  of  the  fea,  being  more  remote  from  the  operation  of  thofe 
caufes,  retain  their  natural  or  more  undifturbed  temperature  ; which, 
as  to  us  men,  is  a confiderable  degree  of  coldnefs  : fo  that  the  regions 
of  the  water  and  the  air  feem  to  anfwer  to  one  another,  but  in  an 
inverted  order. 

We  may  farther  conclude  from  the  preceding  accounts,  that  the 
fea- water  is  not  the  fummum  frigidum.  And,  indeed,  tho’  I have 
been  able,  feveral  times,  to  produce  ice  in  fair-water  *,  yet  I find  not 
by  any  obfervation,  that  there  has  been  ice  met  with,  and  generated 
at  the  bottom  of  the  fea  ; under  which  the  earth  has  been  found 
unfrozen  by  our  divers,  an'd  appears  to  be  foft  at  depths,  exceeding- 
ly furpafling  the  greatefl  they  have  reach’d  to  -,  as  is  evident  by  the 
mud,  gravel,  &c.  fetch’d  from  the  bottom  of  the  fea  by  founding- 
plummets,  let  down  to  above  an  hundred  fathoms.  And  a fober  com- 
mander of  a fhip,  lately  arrived  from  the  remoter  parts  of  the  great 
ocean,  informed  me,  that  at  about  3 50  fouth  latitude,  the  tallow  of 
his  founding- lead  brought  up.  grey  fand  from  220  fathoms  deep.  But 
we  cannot  conclude,  becaufe  no  ice  is  found  at  the  bottom  of  the  fea, 
that  the  cold  there  cannot  be  very  intenfe  *,  for  as  the  fea  is,  at  lead 
equally  laic  at  the  bottom,  as  at  the  top,  fo  I have  more  than  once 
try’d,  that  falt-water  will,  without  freezing,  admit  a much  greater  de- 
gree of  cold,  than  is  neceflary  to  turn  frefh  water  into  ice. 

One  of  the  chief  things  I have  been  follicitous  to  inquire  after.  Relations  a- 
as  to  the  bottom  of  the  fea,  was  the  inequality  I fuppoled  to  be  in  bout  the  bot- 
the  foil  i of  which  I received  the  following  accounts.  tom  of  the  fea. 

A perfon,  who  had  been  at  the  famous  pearl-  fifhing,  in  the  little  The  inequa- 
ifland  of  Manar , near  Ceylon , in  the  Eo.fi -Indies  ; and  had  by  his  flay  Uty  of  its  floor. 
there,  great  opportunity  ro  fee  divers  at  their  work,  and  converfe  with 
them  ; allured  me,  he  there  learn’d,  that  the  floor  of  the  fea  was  in 
many  places  exceedingly  unequal  *,  being  here  flat,  and  there  craggy  ; 
rocks  rifing  to  a confiderable  height  in  fome  parts  •,  and  valleys  fink- 
ing as  deep  in  others  ; in  which’ they  found  it  excefiive  cold. 

An  ancient  commander,  who  had  for  many  years  frequented  Africa, 
and  the  Indies , told  me,  as  others  had  done  before,  that  when  they 
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Nat\  Hist,  failed  in  the  ocean,  very  far  from  land,  they  feldom  founded  •,  but  as 
far  as  they  had,  he  ufually  found  the  depth  of  the  fea  to  increafe  or 
decreafe  gradually,  without  very  great  irregularities,  excepting  in  fome 
places  •,  inftancing  particularly,  in  the  hollow  that  makes  the  bottom 
of  the  fea  within  fight  of  the  cape  of  Good-Hope  ; where,  tho’  for  the 
moft  part,  he  found  the  water  to  grow  deeper  as  he  failed  farther 
from  the  fhore  ; yet,  in  one  place,  he  and  others  had  met  with  a bank 
at  a confiderable  diftance  from  the  furface  of  the  water  ; fo  that  tho* 
when  they  were,  as  they  imagined,  near  the  edge  of  this  bank,  they 
found  but  a moderate  number  of  fathoms  ; yet  when  Hailing  a very  lit- 
tle way  farther,  they  had  gone  beyond  it,  the  fea  prov’d  of  an  immenfe 
depth.  In  fhort,  I gather’d  from  his  anfwers,  that  in  the  greater  feas 
he  had  found,  for  the  moft  part,  the  ground,  at  the  bottom,,  to  fall 
away  by  degrees  i but  nearer  the  fhore,  he  obferved,  in  feveral  places, 
that  it  was  very  unequal,  and  had,  as  it  were,  hills  and  precipices. 

A man  of  learning,  who  had  fail’d  both  to  the  eaft  and  weft  Indies , 
and  had  made  fome  of  his  voyages  in  fhips  of  fuch  great  burthen,  as 
obliged  the  marineis  to  be  frequent  and  careful  in  founding,  informed 
me,  that,  fometimes,  at  confiderable  diftances  from  fhore,  he  had  ob- 
ferv’d  the  fea  to  be  twenty,  thirty,  or,  perhaps,  forty  fathoms  deeper 
when  they  caft  the  lead  from  one  fide  of  the  fhip,  than  it  had  been: 
juft  before,  when  they  founded  from  the  other. 

In  the  notes  of  a very  fkilful  pilot,  lately  arrived  from  the  eaft 
Indies , I found  the  following  obfervations  : “ Feb.  12.  Seeing  the 
“ ground  under  us,  we  heav’d  the  lead,  and  had  but  nineteen  fathoms,. 
“ rocky  ground,  then  hal’d  by  N.  N.  E.  the  wind  at  N.  W.  and  found 
“ our  water  to  fhoai  from  nineteen  to  ten  and  eight  fathom,  hard  coral 
“ ground  then  it  fuddenly  deepen’d  again  from  eight  to  twenty  and. 
“ twenty-two  fathoms,  fandy  ground  v and  then  wefuddenly  fiw  rocks 
“ under  us,  where  we  had  but  feven  fathom,  and  the  next  caft  four- 
teen  fathom  again.  And  fo  having  run  N.N.E.  from  fix  in  the- 
44  morning  till  twelve  arnoon,  about  nineteen  miles,,  we  deepen’d  our 
“ water  from  fixteen  to  twenty- five,  and  the  next  caft  no  ground,  with 
“ thirty-five  fathom  of  line.” 

Having  met  with  an  ancient  navigator,  who  pafles  as  the  moft  ex- 
perienc’d pilot  in  our  nation  for  an  Eaft- India  voyage,  I afk’d  him  about, 
his  own  obfervations  concerning  thefe  unequal  foundings ; and  he  told 
me,  that  he  had  not  only  met  with  them  elfewhere  ; but  that  not  far 
from  the  mouth  of  our  channel,  he  had  fometimes  found  the  bottom  of 
the  fea  fo  abrupt,  that  in  failing  twice  the  length  of  his  fhip,  the  water 
wou’d  deepen  from  thirty  to  a hundred  fathoms,  if  not  much  more. 

And  a noble  perfon,  who  has,  feveral  times,  had  the  command  of. 
the  Englijh  fleet,  informed  me,  that  he  had  obferv’d  the  bottom  of  the 
fea  to  be  exceeding  unequal  in  neighbouring  places  i and  that  failing, 
once,  even  in  our  channel,  he  perceiv’d  the  water  to  make  a rippling 
noife,  like  that  of  the  Thames  under  London-bridge^  fo  that  he  was  afraid, 
1 they 
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they  were  falling  upon  feme  fhoal ; the  water  being  twelve  or  four- 
teen fathoms  deep  ; and  going  a little  further,  he  call  out  the  plum- 
met again,,  and  found  it  about  thirty  fathoms.  He  added,  that  he 
had  made  many  loch  obfervations,  but  took  notice  of  rippling  water 
only  when  the  tide  was  ebbing  ; yet  in  a deep  fea,  meeting  with  the 
like  in  the  upper  part  of  the  water,  and  thinking  it  improbable  there 
ihould  be  any  fhoal  there,  he  order’d  the  depth  to  be  founded,  and  found 
it  to  exceed  thirty  fathoms;  and  after  he  had  pafs’d  on  a little  fur- 
ther, the  fea  was  fo  deep,  that  he  could  not  fathom  it  with  his  ordi- 
nary line. 

Another  thing  obfervable,  at  the  bottom  of  the  fea,  is,  the  great 
preffure  of  the  water  there  againft  other  bodies.  But  for  a manifeft 
proof  of  this,  we  caus’d  a cylindrical  glafs,  that  was  open  only  at  one 
end,  to  be  fo.  deprefied  in  a glafs-veffel  full  of  water,  with  a conve- 
nient weight  of  lead,  that  none  of  the  air  could  get  out ; whilft  we 
eafily  difeern’d  thro’  the  liquor  and  vefiels,  which  were  all  tranfparent* 
that  as  the  inverted  cylinder  defeended  deeper,  the  external  water 
comprefs’d  the  imprifon’d  air,  and  afeended  higher  in  the  cavity  of  the 
cylinder  ; againft  whofe  fides  we  had  before-hand  plac’d  a row  of 
marks,  whereby  to  take  notice  of  the  gradual  afeent  and  defeent  of 
the  internal  water.. 

Having  inquired  of  two  feveral  perfons,  one  whereof  had,  with  a- 
diving- engine,  been  at  the  bottom  of  the  fea  in  a cold  northern  re- 
gion ; the  other  having  done  the  like,  in  an  engine  much  of  the  fame 
fort,  upon  the  coaft  of  Africa  ; I found  their  relations  to  agree  in: 
this,  that  the  deeper  they  defeended  into  the  fea,  the  more  the  air,t 
they  carried  down  with  them,  was  comprefled  ; and  the  higher  the 
water  afeended  above  the  lip  or  brim  of  the  engine  into  the  cavity 
of  it. 

And  an  engineer  of  my  acquaintance,  who  had  been  often  at  fea, 
and  lov’d  to  try  conclufions,  aftured  me,  that  having,  feveral  times, 
failed  near  the  (freights  mouth,  over  a place  where  the  fea  was  ob- 
ferved  to  be  of  a notable  depth,  he  found,  that  if  he  let  down  with. 
a weight  into  the  fea,  fuch  a vial  as  the  fea-men  ufe  to  carry  their 
brandy  in,  containing  a pint  or  a quart,  it  wou’d,  when  it  came  to  be 
funk  forty  fathoms  under  water,  if  not  fooner,  be  fo  opprefs’d,  as  to 
be  crufh’d  to  pieces.  He  alfo  averr’d,.  that  having  exadfly  clos’d  a 
metalline  asolipile,  and  with  a competent  weight  funk  it  fixty  fathoms 
into  the  fea ; when  he  pull’d  it  up  again,  he  found,  that  the  great  pref- 
fure of  the  water  had,  in  feveral  places,  crufh’d  it  inwards. 

A third  thing  obferved,  at  the  bottom  of  the  fea,  is,  the  tranquil- 
lity of  the  water,  if  it  be  confiderably  diftant  from  the  furface.  For 
tho’  the  winds  have  power  to  produce  vaft  waves  in  that  upper  part 
of  the  fea,  which  is  expos’d  to  their  violence ; yet  the  vehement 
agitation  diminifhes,  by  degrees,  as  the  parts  of  the  fea  lie  more  re- 
mote from  the  fuperficies ; fo  that  towards  the  bottom,  if  that  lie 
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Nat.  Hi st.  cGtofid'eRably  deep,  and  far  from  fhore,  the  water  is  fcarce  fenfibly  di- 
fturb’d. 


This  calmnefs  of  the  fea  will  appear  Arrange  to  many,  who,  admi- 
ring at  the  force  of  ftormy  winds,  and  the  vaftnefs  of  the  waves  they 
raife,  do  not,  at  the  fame  time,  confider  the  almoft  incomparably 
greater  quantity  and  weight  of  water  that  muft  be  mov’d,  to  make 
any  great  commotion  at  the  bottom  of  the  fea  •,  upon  which  fo  great 
a mafs  of  fait- water  is  conftantly  incumbent. 

But  a diver,  who,  by  the  help  of  an  engine,  could  continue  for  fome 
hours  under  water,  inform’d  me,  that  the  wind  being  ftrong,  fo  that 
the  waves  were  manifeftly  fix  or  feven  feet  high  above  the  lurface  of 
the  water,  he  found  no  fign  of  it  fifteen  fathoms  deep  ; but  that  if  the 
blafts  continu’d  long,  they  then  mov’d  the  mud  at  the  bottom,  and 
made  the  water  thick  and  dark  •,  and  that  (laying  once  art  the  bottom 
of  a deep  fea  very  long,  he  was  amaz’d,  at  his  return  to  the  upper 
parts  of  the  water,  to  find  a dorm  there,  which  he  dreamt  not  of ; 
having  left  the  furface-calm  when  he  defcended. 

A great  traveller,  who  had  affifted  at  a rich  pearl-filhing  in  Eafi- 
India , told  me,  that  he  had  feen  the  divers  defcend  when  the  fea  was 
fo  very  rough,  that  fcarce  any  vefiel  would  venture  out  of  port  ; yet 
thofe  returning  divers  allured  him,  that,  at  the  bottom,  they  had  found 
no  difturbance  of  the  water  •,  and  this  tho’  the  fituation  render’d  it 
exceeding  likely  to  be  a troubled  fea. 

And  a very  eminent  failor  aflured  me,  that  having,  fometimes,  been 
in  great  fhips  that  drew  much  water,  he  had  dived  to  the  keel  of 
them,  when  under  fail,  and  obferved  the  agitations  of  the  water  to  be 
exceedingly  diminifhed,  even  at  that  (mail  diftance  from  the  upper  part 
of  the  waves  •,  he  added,  that  in  America  he  learn’d  to  dive  of  the 
Indians , who  taught  him,  by  their  example,  to  creep  along  by  the  rocks 
and  great  Hones,  that  lay  near  the  fhore,  at  the  bottom  of  the  water, 
who  thus  (Welter  themfelves  from  the  llrokes  and  other  ill  effects  of  the 
billows,  which,  near  the  lhore,  when  the  fea  is  (hallow,  often  hurt  and 
endanger  fwimmers  and  unfkilful  divers.  But  when  they  are,  by  this 
means,  got  farther  from  fhore,  and  into  deeper  water,  they  will  fecure- 
ly  leave  the  ihelter  they  had,  till  thfen,  made  ufe  of,  and  fwim  within 
a few  yards  of  the  furface  of  the  fea  •,  fearing  there  no  danger  from  the 
tofiings  and  commotions  of  the  upper  part  of  the  water. 

And  farther,  a great  commander  at  fea,  who  has  both  an  extraor- 
dinary curiofity,  and  an  unufual  care  in  making  obiervations,  informed 
me,  that  he  had  lately  been  at  a place  when  the  fea  was  often  tem- 
peftuous  *,  and  that  they  found,  by  a fure  mark,  the  florm  did  not 
reach,  with  any  efficacy,  four  fathoms  beneath  the  furface  of  the  water. 

I have  follicitoufly  inquired,  whether  the  tides  reach  to  or  near  the 
bottom  of  the  deeper  feas  ; but  found  it  exceeding  difficult  to  obtain 
any  fitisfaflion  about  a problem,  that  moll  navigators,  I have  con- 
vers’d with,  feem  not  to  have  d ream’d  of. 
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Indeed,  I have  heard,  of  currents  driving  the  founding  line,  at 
a great  depth,  with  a brifk  motion,  contrary  to  that  of  the  fhip  •, 
and  a fkilful  obferver,  who  commanded  many  of  our  Englifh  men  of 
war,  own’d  to  me,  that  he  had,  near  the  Sound , obferved  the  upper 
and  lower  parts  of  the  water,  to  move,  with  a confiderable  fwiftnefs, 
different  ways. 

But  one  of  the  mofl  ancient  and  experienced  pilots  of  our  nation, 
affined  me,  that  flailing  beyond  the  cape  of  Good-Hope , into  the  fouth 
feas,  he  made  trials  of  the  motion  of  the  upper  parts  of  the  water 
above  the  lower  •,  where,  fometimes,  calling  out  a large  heavy  plum- 
met, he  let  it  down  to  feveral  depths  fhort  of  50  fathoms,  without  any 
fenfible  operation  upon  the  motion  of  the  boat  he  flood  in  ; but 
when  he  funk  his  plummet  lower,  to  about  100  fathoms  ; he  then 
found,  that  tho’  it  reached  not  to  the  bottom  of  the  water,  yet  his 
boat  turned  towards  the  tide  or  current,  as  If  it  lay  at  anchor  •,  the 
water  running  by  the  fide  of  the  boat  at  the  rate  of  three  miles  an 
hour. 

And  one,  who  fpent  fome  time  at  a famous  Eafiern  pearl-fifhing, 
told  me,  the  divers  affirmed  to  him,  that  fometimes  at  the  bot- 
tom of  the  deep  waters,  there  feemed  to  be  a flagnation  of  the  fea  ; 
fo  that  they  would,  to  a particular  height,  rife  diredlly  upwards  ; but 
that  at  other  heights,  they  were  carried  away  by  the  fhallower  wa- 
ters, fo  as  to  be  found,  when  they  emerged  a great  way  off,  from  the 
point  of  the  furface,  perpendicular  to  that  part  whence  they  began  to 
afcend.  - • 

Laflly,  a learned  merchant  fent  me  the  following  account,  of  an 
extraordinary  in-draught  of  the  fea,  on  the  coafl  of  a great  ifland  of 
the  fouthern  ocean.  “ At  Campar  and  Rakan , on  the  eaft  coafl  of 
“ Sumatra , is  in  the  river’s  mouth,  to  a certain  diflance,  at  each  new 
“ and  full  moon,  a violent  in-draught  of  the  fea,  called  Bunna , which 
“ approaches  with  an  hideous  noife,  and  mountain  high  ; fo  that  what- 
<c  ever  oppofes  it  perifheth.  Its  approach  is  in  three  parts,  the  firfl 
“ high,  but  not  fo  terrible  •,  the  fecond  high,  black  and  horrid  j the 
“ third  low,  and  of  gentle  motion.  Before  its  approach,  it  gives  fo 
“ fair  warning,  that  the  failors  may  eat,  and  bathe  themfefVes,  before 
“ they  weigh  anchor  ; but  when  they  weigh,  they  mufl  row  hard 
againfl  it ; and  when  its  fury  is  pafl,  follow  with  it,  till  they  re- 
“ turn  to  their  anchor-place.  The  true  reafon  hereof  the  inhabitants 
“ cannot  difcover.  My  opinion  is,  (adds  my  relator)  that  the  mouths 
“ of  the  rivers  there,  being  choaked  up  ydth  their  fand-banks,  and 
C4  fo  render’d  very  fhaliow  ; when  the  great  fpring-tides  come  rolling 
“ over  thofe  fnoals,  at  the  new  and  full  moon,  out  of  the  Malacca 
“ ftreights,  the  firfl  influx  is  irrefiflible  by  fuch  final!  veffels  as  ufe 
“ that  port ; whence  they  are  forced  to  weigh,  and  bear  up  againfl  it, 
“ for  fear  of  being  flranded  or  fplit.” 
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Plants  grow- 
ing at  the  bot- 
tom of  the  fea. 
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The  laft  obfervablc  I {hall  mention  is,  the  growth  of  plants  at  the 
bottom  of  the  fea. 

An  eminent  and  inquifitive  perfon,  who  fpent  fome  time  on  the 
coaft  of  Africa , where  he  was  prefent  at  a coral- fifhing,  told  me,  he 
had  found  coral  foft  and  flexible,  but  not  truly  red,  when  firft  brought 
up  into  the  air  ; the  bark  being  worfe  coloured,  than  the  fubftance 
it  cover’d  ; but  that  when  the  bark  was  taken  off,  and  the  other 
part  expos’d  to  the  air,  the  rednefs  difclos’d  it  felf.  When  I de- 
manded, whether  he  had  obferved  any  inky  fap  afcend,  to  nourifh 
the  flony  plant  *,  and  whether  he  had  feen  any  thing  like  berries 
upon  it  ; he  ingenuoufly  confefs’d  to  me,  he  had  not  been  fo  curious 
as  to  make  inquiry  into  thofe  particulars  ; but  that  having  broken 
fome  of  the  large  pieces,  he  took  notice,  that  the  more  internal 
fubftance  was  much  paler  than  the  other,  and  very  whitifh  ; and 
that  at  the  extreme  parts  of  fome  branches,  or  fprigs,  he  obferved 
little  blackifh  knobs  ; which  he  did  not  then  know  what  to  make 
of.  But  as  to  the  depth  of  the  fea  in  that  place,  he  faid,  ’twas  9 or 
10  fathoms. 

And  a gentleman,  who  failed  much  in  the  Eajl,  aflured  me,  they 
often  meet  in  thofe  feas,  with  a certain  fort  of  coral,  not  white,  which 
bears  a fmall  fruit  like  a round  berry,  of  a pleafant  colour,  and  efteem’d 
a rarity. 

Afking  a profefs’d  diver,  whether  he  had  not  found  trees,  or  fruit, 
in  the  depth  of  the  fea  ; he  told  me,  that  in  a great  fhip  whereinto 
he  defcended,  to  recover  thence  fome  fhip-wreck’d  goods,  he  was 
furpriz’d  to  find,  in  feveral  places,  a certain  fort  of  unknown  fruit, 
of  a flimy  and  foft  confidence,  about  the  bignefs  of  apples,  but  not 
fo  round  in  fhape  } which,  when  he  brought  up  into  the  air,  foon 
began  to  {brink  like  old  rotten  apples  ; but  were  much  harder,  and 
more  fhrivel’d.  And  atis  remarkable,  that  this  happen’d  in  a cold 
northern  fea. 

One  who  made  a confiderable  ftay  about  Manar , told  me,  he  learn’d 
from  the  divers,  that  in  fome  places  thereabouts,  there  grows  at  the 
bottom,  in  plenty,  a fort  of  trees  bearing  leaves,  almoft  like  thofe  of 
laurel,  as  alfo  a certain  fruit. 

I was,  likewife,  informed  by  an  eye-witnefs,  that  near  the  coaft  of 
Mofambique  in  Africa , there  grows  at  the  bottom  of  the  fea,  numerous 
trees,  bearing  fruit ; which  he  defcribes  to  be  very  like  that  which 
in  America  they  call  Acayu  ; the  leaves  alfo  refembling  thofe  of  that 
tree. 

But  the  molt  acceptable  information  I could  procure  about  fub- 
marine  plants,  is  that  which  concerns  the  famous  Maldivian , or 
Cocoa  nut,  fo  highly  efteem’d  in  the  Eafi , that,  as  fome  write,  it  is  a 
great  prefent  from  one  king  to  another  ; and  is  befides  greatly  com- 
mended in  Europe  by  phyficians  > for,  the  origin  of  this  dear  drug 
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is  almolt  as  much  controverted,  as  its  alexiterial  virtues  are  ex-  Nat.  Hist. 
toll’d. 

A man  of  learning,  who  had  refided  upon  the  fpot,  told  me,  he 
often  heard  from  the  divers,  that  there  are  real  nuts  or  fruit,  bore  by 
a fort  of  cocoa-trees  growing  at  the  bottom  of  the  fea  ; and  that  they 
are  thence  either  torn  off  by  the  agitation  of  the  water,  or  gather’d 
by  the  divers.  This  fruit  is  fmaller  than  molt  other  forts  of  cocoa’s, 
whofe  maturity  they  do  not  feem  to  arrive  at.  He  thinks  the  fpecies 
may  have  been  very  different  from  what  it  is  t and  have  come  from 
nuts  fallen  into  the  fea  ; together  with  the  ruin  of  fome  little  illands 
undermined  by  the  water,  and  fo  drowned  : of  which,  he  told  me, 
he  faw  three  or  four  inftances,  during  his  flay  there.  He  added,  that 
whilft  the  fruit  was  under  water,  they  obferved  no  diftinft  fhell  and 
kernel  ; but  the  entire  nut  was  fo  foft,  that  it  might  be  eafily  cut 
with  a knife,  and  was  eaten  like  their  other  fruits  *,  that  being  kept, 
for  about  a week,  in  the  hot  air,  it  grows  folid  and  fo  hard,  as  to  re- 
quire fteel  tools  to  work  upon  it  •,  and  laftly,  that  tho’  even  upon  the 
place,  the  fairer  fort  be  of  very  great  efteem,  yet  there  are  none  of 
filch  prodigious  price  as  is  given  out.  He  prefen  ted  me  with  one,  about 
die  bignefs  of  a large  egg,  and  a fragment  of  another  j which  are  both 
very  hard.  * 


Count  Marjigli  has,  from  his  own  ex- 
perience, wrote  a very  voluminous,  phyfical 
elfay,  upon  the  natural  hillory  of  the  fea  ; 
and  therein  occur  abundance  of  curious  par- 


ticulars, relating  to  this  fubjeft : fome  (ketch- 
es whereof  M.  Fontanelle  gives  us  in  his  hi- 
llory of  the  Royal  Academy,  for  the  year 
1710. 
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CTFH  E great  advantages  of  chymifiry , and  its  exceeding 
ufefulnefs  both  to  philofophy  and  medicine , feem  to  be 
very  little  known , or  confidered , by  the  generality  of 
mankind. 

For  this  reafon , and  be  can fe  Mr.  Boyle  has  been  cenfured 
by  fome  learned  men , for  cultivating  an  art  which  they  appre- 
hended to  be  unworthy  of  him , I would  willingly  offer  fome - 
thing , others , towards  the  clearing  of  this  matter , 4777/ 

wiping  off  an  afperfion , which , thro’  a falfe  notion  of  chy- 
mifiry, zz/ozz  0/zr  excellent  author. 

IV e are  to  obfierve,  with  an  eminent  writer , lC  chymifis 

“ Tzz^y  ^ divided  into  three  ranks  : fuch  as  look  after  the 
<e  knowledge  of  nature  in  general  \ fuch  as  feek  out  and  pre- 
u pare  medicines  ; 4/zz/  fuch  as  fearch  after  riches , by  tranf- 
mutations,  and  the  great  elixir.  The  two  firfi , fays  that 
“ learned  prelate , £41^  fuccefsful  in  feparatingy 

compounding , 4777/  changing  the  part  of  things  $ 4/zz?  zzz  Jhew- 
ing  the  admirable  powers  of  nature , />/  raifing  of  new 
confftencies,  figures,  colours , 4/zz/  virtues  of  bodies  : and 
from  their  labours , the  true  philofophy  is  like  to  receive 
the  nobleft  improvements.  But  the  pretenfions  of  the  third 
kind  are  not  only  to  endow  us  with  the  benefits  of  this  life , 
£7/^  with  immortality  it  felf  j 4777/  their  fuccefs  has  been  as 

final l as  their  defign  was  extravagant  ; but  certainly , 

7/  they  couyd  be  brought  to  content  them  fives  with  moderate 

“ things  ’ 
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“ things  ; to  grow  rich  by  degrees  ; and  not  to  imagin  they 
“ Jh all  gain  the  Indies  out  of  every  crucible  ; there  might  be 
(t  wonderful  things  expeded  from  them.  And  of  this  we 
(t  have  good  a (fur  ante  by  what  is  come  abroad  from  divers 
“ eminent  per  fins  \ among  whom  fome  are  members  of  the 
u Royal  Society.  And  if  it  were  not  already  excellently 
<£  perform'd , I might  fpeak  largely  of  the  advantages  that 
“ accrue  to  phyfic , by  the  induflrious  labour  of  fuch  chymijls , 
“ as  have  only  the  difcreet  and  fiber  flame  ; and  not  the 
“ wild  lightning  of  the  others  brains * 

Of  the  art , as  'tis  pur  flue  d by  the  third  kind  of  chymifis, 
I Jhall  here  take  no  notice  ; but  only  as  * tis  happily  praClifed 
by  the  other  two. 

The  ojflce  of  chymiflry  is,  by  the  application  of  fire , to  fepa- 
rate  the  parts  of  natural  bodies  into  difiind  parcels  ; and,  by 
means  of  the  fame  agent , to  unite  the  parts  of  others  into  one 
whole.  This  is , nearly , the  definition  of  that  judicious  chy - 
mifi,  M.  Homberg. 

Now  the  operations  of  chymiflry  being  generally  perform  d 
in  tranfparent  vejfels,  upon  known  bodies , by  known  efficients , 
it  is  an  art  that , at  firft  fight , bids  fair  for  improving  both 
phyfic  and  philofiphy  ; fince  it  eafily  prefints  us  with  a great 
variety  of  refolutions  and  compofitions  ; and  jhews  us  the 
feveral  fieps  that  are  taken  to  produce  them.  There  are  num- 
berlefs  bodies  in  nature , which  the  fire  actually  divides  into 
feveral  parts,  according  to  their  different  degrees  of  volatili- 
ty, gravity , or  attraction  ; and  unites  others,  as  the  texture , 
figure,  and  the  attractive  power  of  their  parts  determine. 
Hence,  therefore , we  have  an  opportunity  of  viewing  naturey 
either  in  a more  fimple , or  a more  complex  fate  than  that 
wherein  Jhe,  of  her  felf , appears.  And  this  muft  neceffarily 
lead  to  fome  difcovery  of  the  properties  of  different  bodies  ; 
whereby  philofiphy  will  be  improved  : and  as  the  different 
parts , and  different  combinations  of  animal,  mineral,  and  vege- 
table fubfiances , have  different  medicinal  virtues  • phyfic  will, 
by  this  means,  receive  improvement  alfo. 

* Dr.  Sprat's  Hill,  of  the  Royal  Society,  p,  37- 
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u The  beft  way  of  explaining  nature , fays  At,  Fontanelle, 
u is  to  imitate  her , and  make  her , by  art , produce  the  fame 
“ effects  from  known  caufes , which  we  our  /elves  can  put 
u in  attion.  By  this  means  we  become  witneffes  of  the 
u phenomena,  and  the  fe  ver al  fteps  taken  to  produce  them  ; 
“ and  may , if  the  analogy  be  ju/i,  fafely  conclude , that  the 
“ natural  phenomena  have  the  fame  origin  with  the  arti - 
“ ficiair 

But  no  art  can  fo  well  as  chymiftry , imitate  the  more  ab * 
Jlrufe  and  hidden  operations , phenomena  of  nature . 

familiar  and  obvious  examples , /V  /hews  us  how  light- 
ning, and  the  Aurora  borealis,  producible  ; 
quifitely  refembled  by  Phofphorus : by  fome  eaefy  xperiments  of 
fublimation  and  precipitation , it  /hews  how  the  odd  effeHls  of 
the  plague  may  be  fuddenly  produced  and  fopt ; and  it  accounts 
for  many  other  Jtrange  phenomena , which  feem  inexplicable  by 
any  other  means  than  what  this  art  affords. 

"Tis  well  obferved  by  the  learned  Boerhaave,  that  <(  all  the 
<c  changes  which  a body  undergoes , are  made  by  motion  ; and 
“ therefore , fays  he,  we  mufl  fearch  into  its  caufes , and  learn 
“ the  manner  whereby  it  may  be  excited , changed , and  flopp'd. 
u But  thefe  powers  lie  out  of  the  reach  of  the  human  mind  ; 
<c  unlefs  from  the  obfervation  of  evident  effects,  they  firft 
<c  appear  to  the  fenfesP  “ IVe  cannot,  therefore , do  better , con- 
“ tinues  he , than  to  fix  our  eyes  upon  thofe  motions , which 
“ arife  when  bodies  begin  to  a£t  contiguous  to  others . Now , to 
“ apply  one  body  to  another , again  to  feparate  them , and  by 
“ the  force  of  fire  to  give  them  their  proper  motion,  mufl  be 
“ a mo  ft  effectual  means  to  gain  the  knowledge  of  the  powers 
<c  of  bodies.  And  this  is  the  whole  office  of  chymiftry,  which 
a mufl,  therefore , be  an  excellent  inflrument  in  the  hands  of 
<c  a philofopher , who  knows  how  to  apply  it  ; and  the  beft 
“ that  is  known  to  reveal  the  fleer ets  of  nature.  ” * 

Chymiftry , indeed,  has  been  wretchedly  abufed  ; and  great 
mafters  in  the  art , have  ftrauid  and  applied  it  to  purpofes  for 
which  it  feem’d  never  defign’d. 


* Ecerlmve  inSerm,  Acad,  de  Chemia  fuos  errores expurgant.  A,  1718.  p.  15. 
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The  general  fault  committed  herein , was,  that  from  a few 
cafual  experiments , they  would  needs  account  for  all  the  difi 
eafes  in  the  human  body , all  the  phenomena  of  nature , and  all 
the  myfteries  of  religion  : for  chymifry  has  had  its  enthufiafs . 
And  doubt  lefs,  as  managed  by  them , it  has  been  the  occafion  of 
much  mifehief  in  the  world. 

Thefe  errors , however , are  not  to  be  attributed  to  the  art , 
but  to  the  artifs.  And  if  fome  chymifs  have  introduced 
errors  into  this  art , they  are  happily  expunged  by  others  ; 
as  the  diligent  Boerhaave,  in  a Jet  difeourfe , has  abundantly 
* 

In  Jhort,  chymifry  is  another  thing  than  what  it  formerly 
was  , it  has  now  made  ample  amends  for  all  the  darknefs 
and  obfeurity  wherein  it  formerly  involved  the  world . Their  s 
were  the  clouds  and  fimoke,  but  ours  the  flame  and  the  light. 

Let  any  more  compare  the  Pradectiones  Chymicse  of  Dr. 
Freind,  with  the  common  Tyrocinia  of  chymical  writers  \ the 
trcatifes  of  M.  Homberg,  with  thofe  oj  Tachenius  ; and  the 
chymical  pieces  of  Mr.  Boyle,  with  thofe  <?/'Helmont  • and  he 
will  be  J'enfible  of  this  difference . f 

Who  can  read  the  accounts , which  Mejfleurs  Homberg, 
Lemery,  and  the  illuftrious  Newton,  give  of  the  action  of  the 
fun , and  of  fire , upon  bodies , without  being  furpriAd  and 
delighted , at  the  profpeft  it  opens  ; and  at  the  great  length 
whereto , on  folid  and  experimental  grounds , it  carries  us  in 
philofophy  ? Thefe  great  men  evidently  demonflr ate,  that  fire 
is  a grand,  and  an  abtive  principle  in  nature  j that  dafhing 
againfl  bodies , ’tis  abforbed  by  them  ; that  lodging  it  felf  there- 
in, it  becomes  the  caufe  of  all  the  light  they  give  us  ; and  that 
were  it  not  for  this  admijfion  of  its  rays , our  fluids  wotild  be 
folids,  and  our  water  ice. 

M.  Homberg  jhews,  that  the  rays  of  the  fun  exercife  an 
a Anal  force , or  trufion  ; for  he  found \ that  a very  light  body , 


* Serm.  Academ.  de  Chemia. 

^ Qui  Hombergiana  ‘Tachenio,  Helmontio  Boyle  an  a ; qui  vulgatos  tirociniorum  feriptores 
contulerit  cum  iis  quae  in  mifcellaneis  Germanorum,  in  monumentis  Gallicis,  in  Britannicis 
jam  habentur  commentariis,  prudens  ferat  judicium  ; nec  juftum  hujus  calculum  reformidabo. 
Boerhaave  in  5erm  Acad,  de  Cliem.  p.  21. 
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expo  fed  to  the  focus  of  a burning-glafs , would  be  turned  over 
upon  the  matter  whereon  * tw as  laid ; and  that  the  rays , 
thrown , by  farts , thro * a fmall  lens , upon  the  fpring  of  a 
watch , Jt  ratten'd  and  fuck  with  one  end  into  a board,  made 
it  vibrate  ; as  if  it  had  been  pujtid  with  a fick.  f 

“ The  fun , fays  M.  Lemery,  may  be  confidered  as  the  grand 
« refervatory  of  luminous  matter  , and  all  inflammable  bodies, 
“ as  little  refervatories  fubfervient  to  him  ; that , as  fo  many 
“ little  funs , occafionally  fupply  our  necejfties.  ” 

M,  Hombcrg  farther  fhews  us,  that  “ light  of  the  fun 

“ impinging  againfl  terreftrial  bodies , modifies  them  accord - 
“ feveral  textures  : thus  fame,  as  water , 

“ eafily  keeps  fluid ; 0^°  others,  it  forms  oily,  unBuous  bodies  ; 
“ and  makes  inflammable  fubfances  of  falts , 0^  earth,  and  of 
“ water  ; none  of  which  are , 0/"  them fe Ives,  inflammable  \ fo 
a that  the  other  chymical  principles  of  bodies , ferve  chiefly  to 
u detain  this , or  to  be  changed  by  its  actions  upon  them.  '* 
<c  The  luminous  matter according  to  the  fame  excellent 
chymift , “ infinuates  it  felf  into  the  fubflance  of  bodies , £0 
,l  produce  their  fulphur ; changes  the  arrangement  of  their 
u parts  ; increafes  them , and,  by  confequence , alters  the  fub- 
“ fiance  of  the  body  it  felf  after  as  many  different  manners , as 
“ i#  different  quantities  it  can  be  differently  placed  • whence 
iC  proceeds  an  infinite  variety.  So  that , would  we  compare 
“ /A?  variety  of  the  materials  which  exifl,  with  thofe  which 
c<  might  be  brought  into  being,  by  all  the  combinations  poffible 
i(  to  be  made  \ we  mufl  fay , the  univerfe , fo  far  as  we 

“ know  of  it,  is  but  very  fmall , i#  comparifim  of  what  it  might 
a be  j and  that,  if  there  were  feveral  worlds , formed  like 
<c  this  of  ours , might  all  be  differently  furnifhed  with 
a objeBs,  without  changing  either  the  manner,  or  the  matter 
“ 0/  the  bodies,  whereof  they  fhould  conflfi  : which  demon - 
“ fl rates  an  infinite  contrivance  and  power  in  the  Being  who 
“ ££0  univerfe.  ” 

# fill  greater  philofopher,  prompted  by  chymical  expe- 
riments, demands,  whether  “ grofs  bodies,  and  light , are  not 

+ Hift.  de  l’Acad.  A.  1708.  p.  25. 
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££  convertible  into  one  another  ; and  may  not  f fays  he , “ bodies 
“ receive  much  of  their  affivity,  from  the  particles  of  light 
“ which  enter  their  compofition  ? For  all  fixed  bodies , being 
“ heated , emit  light , yo  long  as  they  continue  fiufficiently  hot  , 
“ light  mutually  flops  in  bodies , as  often  as  its  rays 
“ fir  ike  upon  their  parts.  I know  no  body  lefs  apt  to  fhine , 
u than  water  ; yet  water , by  frequent  difi illations,  changes 
u into  fixt  earth , 3/r.  Boyle  has  tried ; 4;/^  then  this 

“ earth,  being  enabled  to  endure  a fufficient  heat , Jhines  by 
££  bodies.  ” 

Find  to  Jhew  to  what  noble  purpofes  fuch  confiderations 
may  ferve , 1 fhall  add , /tat#  ^ philofopher , 

<£  the  fun  s heat  is  as  the  denfity  of  its  rays , that  is , 
“ reciprocally , ?Z>o  fquare  of  the  difiance  of  the  place 

“ /7wz  the  fun  j and  therefore , fince  the  difiance  of  the  comet , 
“ izz  the  year  1680,  (rZ?rf£  foiag  on  the  8 th  0/*  December, 
“ /Ar  perihelion, ) -ic'/zr  /tot#  rZ^o  fun's  centre , to  the  di- 
“ fiance  of  the  earth  from  the  fame , tfr  about  6 to  1000  ; 
“ the  fun's  heat  at  the  comet , £Z?07/,  ro  £Z?o  fummer's 

;£  heat  with  us , 28,000  to  1.  the  heat  of  boiling 

“ water , /j*  tfZ’O///1  rZ^m*  great,  as  the  heat  that 

u o^rfZ;  receives  from  the  fummer's  fun  ; £Z>0  Z>o^£ 

££  of  glowing  iron , ir  rZ?roo  or  /07/r  greater  than  the 

Sc  heat  of  boiling  water  , confequently , /Z?o  ^/ry  <w£Z> 

‘£  comet,  in  its  perihelion , might  receive  a heat  from  the 
££  fun's  rays , 2000  greater  than  that  of  red-hot  iron : a 
,£  heat  fufficient , immediately  to  dijfipate  and  con  fume  all 
£l  manner  of  vapours , exhalations , <2;^  volatile  fubftances  l 

<£  This  comet , therefore , received  an  immenfe  degree  of 
“ Z?o<^  /ror^z  the  fun  ; rZ?i.r  Z?o^  /V  might  preferve  for 
££  <0  o’ory  /07/g  yf  fphere  of  glowing  iron , 0^0  //zrZ?  i/z 

<£  diameter will  fcarce  lofe  all  its  heat  in  the  fpace  of  an 
u Zwar,  oyZ^  expofed  to  the  air  j and  a larger  fphere  would 
££  longer  preferve  its  heat , i/z  proportion  to  its  diameter  : 
u whence  a globe  of  red-hot  iron , equal  to  our  earth , that 
<£  /V  about  40,000,000  i/z  diameter , would  require  yo,ooo 
c‘  years  to  cool  in.  * 

* Newton.  Princip.  p.  466,  467. 
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By  fuel)  a rewar kvble  inftancey  I clyofe  to  jfhew  the  great 
ufefulnefs  of  chymiftry  to  plnlofophy  $ for  *tis  the  peculiar 
province  of  chymiftry , to  confider  the  properties  and  the  effects 
of  fire  and  heat.  And  it  were  eajy  to  bring  other  examples , 
to  manifeft  what  great  improvements  may  be  made  in  philo- 
fophy , by  means  of  chymiftry. 

But  becaufe  we  here  chiefly  rely  upon  authorities , to  encourage 
and  recommend  this  fludy ; that  great  reflorer  of  learning , the 
Lord  Yerulam,  tells  us  exprefly , that  “ in  difeovering  the 
<c  myfleries  of  nature , we  muft  make  experiments  by  fire ; 
“ and  that  chymiftry  is  the  principal  art  to  perfett  natural 
ic  hiflory , and  to  advance  medicine.”  And  of  the  truth  of 
this  doftrine  his  lordfhip  has  given  fubftantial  proof  particu- 
larly in  his  account  of  the  nature  of  fire  and  flame  \ a fubjefyf 
which  has  flnee  been  fo  advantagioufly  profecuted  by  M. 
Homberg,  M.  Lemery,  fome  German  chymifls , Mr.  Boyle, 
and  the  great  Sir  If,  Newton ; that  they  feem  to  have  left 
little  for  the  induflry  of  future  ages  to  difcover  in  it . 

And  Mr.  Boyle,  we  may  fafely  fay , had  never  been  that  emi- 
nent philofopher  he  was , were  it  not  for  the  ajfiftance  of 
chymiftry ; an  art-,  wherein  he  greatly  delighted \ and  earneftly 
recommends  for  the  ufes  of  philo fophy,  and  the  purpofes  of 
life . Let  any  one  carefully  read  his  following  pieces  ; or  the 
foregoing  ones  upon  nitre  j fluidity  and  firmnefs  \ volatility  and 
fixednefs  \ and  other  particular  qualities  of  bodies ; all  which 
are  wholly  built  upon  chymical  experiments  j and  then  declare , 
whether  chymiftry  has  not  been , thro * ignorance  of  its  worth , 
unjuftly  accufed  j and  whether  it  is  not  a moft  ufeful  branch 
of  natural  philo  fophy. 

The  teftimony  of  Dr.  Freind  too^  who  well  under /lands  the 
nature  and  ufe  of  chymiftry , ought  not  to  be  omitted  upon  this 
occaflon.  His  diligent  fe arches  into  this  art , have  plainly 
fhewed  him , that , notwithftanding  the  ill  ufe  which  has  fome - 
times  been  made  of  it , a thorough  knowledge  therein  might  be 
vaflly  advantagious  to  the  theory , as  it  has  already  been  ufe- 
ful to  the  practice  of  phyfle.  * 


* Freind.  Emmenolog.  Pra:f. 
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Blit  if  any  one  Jball  fill  retain  a doubt  of  the  worth  and  abi- 
lities of  chymijiry,  to  reward  thofe  who  cultivate  it ; let  him 
confider  the  practice  and  procedure  of  the  happiejl  philofopher 
the  world  ever  yet  cou’d  boaft , the  great  Sir  Ifaac  Newton  ; 
who , when  he  demonfir  at  es  the  laws , the  actions , and  the  pow- 
ers of  bodies , from  a confideration  of  their  effects , always  pro- 
duces chymical  experiment s for  his  vouchers  ; and  when , to  folve 
other  phenomena , he  makes  ufe  of  thefe  powers , refuge  is 
to  chymijiry ; whence  he  manifeflly  fhews,  that  without  the 
affifiance  of  this  art , even  he  cou  d hardly  have  explained  the 
peculiar  nature  and  properties  of  particular  bodies.  * 

That  chymiftry  has  furnijbed  the  Jhcps  with  many  excellent 
preparations , and  fuch  as  have  feveral  advantages  over  the 
common  Galenic  remedies , is  now  too  generally  allow’d,  to  need 
that  particular  examples  Jhou’d  be  produc’d  of  it.  That  this 
art , alfo,  meliorates  feveral  metalline  and  mineral  bodies , and 
fupplies  many  fub fiances,  ufeful  in  particular  trades , and  in 
feveral  occurrences  of  human  Ufe,  is  a matter  of  faCt  acknow- 
ledg’d by  all  who  are  acquainted  with  the  art , and  its  pro- 
ductions ; fo  that  it  were  time  mifpent,  by  an  induction  of 
more  particulars , to  Jhcw  its  ufefulnefs  to  mankind,  both  in 
philofophy  and  phyflc. 

’Tis  evident , therefore , that  nothing  but  an  intire  ignorance 
of  chymijiry  can  caufe  it  to  be  ill  fpoken  of  s and  that  it  is  fo 
far  from  being  an  employment  unworthy  of  a gentleman  and 
a philofopher ; that  it  is  one  of  the  pr  incipal  whereto  he  ought 
to  addict  himfelf  who  won’ d improve  either  philofophy  or 
phyfic.  f 


* Defino  igitur  fed  in  eo,  in  quo  ultimam  perfpicientias  humanae  metam  pofuiffe  videtur 
natura,  Ifaaco  Newtono.  file,  licet  adeo  felix  ut  cum  vivente  de  principatu  in  philofophia 
contendat  nemo  fanus,  quando  leges,  adtiones,  vires  corporum  ex  perpenfis  demonftrat 
effedlis,  non  aliud  quam  chemiam  allegat  ; quando  inventas  ibi  vires  iterum  extricandis 
applicat  phaenomenis,  mera  chemica  advocat,  claroque  tellatur  exemplo,  abfuiflet  chemia, 
fingularium  corporum  propriam  indolem,  proprias  vires,  vix  potuiffe  mortalium  perfpica- 
ciflimo  cognpfci.  Boerharv  Serm.  Acad,  de  Chemia , p.  39,  40. 

-f  In  phyficis  nil  defperandum  hac  (i.  e.  chemia)  duce  ; omnia  bona  ab  hac  fperanda  in 
medicis ; abditiflima  revelare,  extricare  impedita,  latentes  corporum  vires  detegere,  imitari, 
dirigere,  mutare,  applicare,  perficere,  docet  fideliflime.  Boerha-v.  Serm  de  Cbem.p.  3.8,  39. 
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SCEPTICAL  CHYMIST: 

O R, 

CONSIDERATIONS 

UPON  THE 

Experiments  ufually  produced  in  favour  of  the  four 
elements,  and  the  three  chymical  principles  of  mix- 
ed bodies. 


SECT.  I. 

NOtwith {landing  the  fubtile  reafonings  of  the  Peripatetics , and  The  number 
the  pretty  experiments  of  the  chymifts,  I am  fo  diffident  as  °f  Penpa- 
to  think,  that  if  neither  can  produce  more  cogent  arguments,  ^nd  comical 
for  the  truth  of  their  afiertion,  than  are  ufually  given  j a man  may  principles 
reafonably  doubt  as  to  the  number  of  thofe  material  ingredients  of  doubtful. 
mixed  bodies,  which  fome  call  elements,  and  others  principles. 

Indeed,  when  I confider’d,  that  thefe  principles  are  as  effential  in 
natural  philofophy,  as  the  real  elements  themfelves  are  in  the  univerfe  ; 

I expedled  to  find  them  folidly  eflabliffied.  But  upon  impartially  ex- 
amining the  bodies  themfelves,  which  are  faid  to  refult  from  the  blend- 
ed elements  ; and  torturing  them  into  a confeffion  of  their  conftituent 
principles  ; I was  quickly  induc’d  to  think,  that  the  number  of  them 
had  been  contended  for  with  more  earneftnefs  than  fuccefs. 

The  words  element,  and  principle,  are  here  ufed  as  equivalent  terms $ Elements  and 
and  fignify  thofe  primitive  and  fimple  bodies,  of  which  the  mix’d  ones  prt”ciP^s> 
are  faid  to  be  compos’d  i and  into  which  they  are  ultimately  refolv’d.  ^ ~'i ' 

’Tis 
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Chymijlry.  ’Tis  faid,  that  a piece  of  green  wood,  by  burning,  difcovers  the 
four  elements  of  which  mixed  bodies  are  compofed  : the  fire  appearing 
Arguments  in  the  flame,  by  its  own  light  ; the  fmoak  afcending,  and  readily  turn- 
for  the  four  jng  into  air,  as  a river  mixes  with  the  fea  •,  the  water,  in  its  own 
elements  form,  boiling  out  at  the  ends  of  the  (lick  ; and  the  afhes  remaining 
for  the  element  of  earth. 

This  doftrine  of  the  four  elements  is,  alfo,  faid  to  have  been  de- 
liver’d by  Arijlotle,  as  the  refult  of  his  ftudy  and  application,  in  com- 
paring the  theories  of  the  former  philofophers  •,  and  that  it  has.,  ever 
fince,  been  univerfally  embraced  by  men  of  learning,  till  Paracelfus,  and 
a few  other  chymifts,  deny’d  it,  and  aflerted  only  three  principles,  which 
they  endeavoured  to  difguife  by  the  terms,  fait,  fulphur,  and  mercury.* 
Confided  d.  But  by  this  experiment  it  fhould  appear,  that  the  elements  are  made 
of  mix’d  bodies,  rather  than  mix’d  bodies  of  the  elements.  For  in 
wood,  thus  analyz’d,  and  other  bodies  diflipated  and  alter’d  by  the 
fire,  it  appears,  that  the  fuppofed  elementary  fire  and  water  are  made 
out  of  the  concrete  ; not  that  the  concrete  was  made  up  of  fire  and 
water.  And,  it  has  never,  that  I know  of,  beenprov’d,  that  nothing 
can  >be  obtained  by  committing  a body  to  the  fire,  that  was  not  pre- 
exifienc  in  the  body. 

’Tis  true,  when  a refiner,  mixing  gold  and  lead,  expofes  them  up- 
on the  cupel  to  a violent  fire  ; he  thereby  feparates  the  mixture  into 
its  component  ingredients,  gold,  and  lead,  which,  driven  off  with  the 
drofs  of  the  nobler  metal,  makes  litharge  of  gold. 

But  then  we  do  not  fee  nature  pull  down  a parcel  of  the  element 
of  fire  from,  where  ’tis  fancied  to  be  plac’d,  near  the  orb  of  the  moon, 
and  blend  it  with  a quantity  of  each  of  the  three  other  elements, 
to  compofe  every  mix’d  body  ; as  we  fee  the  refiner  take  both  gold 
and  lead  to  compofe  the  mafs  we  fpeak  of.  Befides,  it  remains  to  be 
proved,  that  the  fire  only  takes  the  elementary  ingredients  afunder, 
without  caufing  any  other  alteration  ; for  otherwife,  bodies  may  afford 
fub fiances  which  were  not  pre-exiftent  in  them  ; as  flefh,  too  long  kept, 
produces  maggots,  &c.  Now  that  the  fire  does  not  always  barely  feparate 
the  elementary  parts,  but,  fometimes  at  leaft,  alters  the  ingredients  of 


* The  judicious  M.  Homberg , who  has 
greatly  improved  the  art  of  chymiilry,  or 
rather  advanced  a new  one,  gives  us  the 
following  account  of  the  three  chymical 
principles.  The  faline  principle  is,  ac- 
cording to  him,  a matter  foluble  in  water, 
and  unrefolvable  by  the  fire  ; being  the  acid 
fubltance,  and  general  bafis  of  all  falts  ; 
tho1  never  to  be  found  in  a pure  and  un- 
mixed date 

This  author,  by  numerous  experiments, 
made  with  the  utmoft  care,  cou’d  never  ob- 
tain any  fdphureous  principle  from  bodies ; 


and  brings  feveral  arguments  to  prove,  that 
fuch  a principle  is,  in  reality,  fire  or  light, 
linking  againft,  refiding  in,  and  a&ing  up- 
on bodies. 

The  principle,  mercury,  is,  according  to 
the  fame  candid  chymiit,  a real  quick-filver, 
or  liquid  fubltance , perfectly  refembling 
a fluid  metal  ; being  nearly  of  the  fame 
weight  with  filver,  and  wetting  nothing 
but  metals.  See  French  Memoirs,  A.  1702. 
p.  4.  A.  1705.  p.  1 17.  A.  1708.  p.  404. 
A.  1709.  p.  133. 
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bodies,  appears  probable  from  the  inftance  given  ; wherein  there  is  Cbymiftry , 
nothing  elementary  feparated,  by  the  great  violence  of  the  refiner’s  L/^V~NJ 
fire:  the  gold  and  lead,  which  are  the  two  ingredients  feparated  by 
the  analyfis,  being  yet  perfe&ly  mix’d  bodies  ; and  the  litharge  being 
lead  indeed,  but  fuch  as  is  different  in  confidence,  and  other  qualities, 
from  what  it  was  before.  And  I have,  fometimes,  feen  parcels  of 
glafs  adhering  to  the  teft,  or  cupel  ; which  proceeding,  as  well  as  the 
gold  or  litharge,  from  the  analyfis,  is  not,  furely,  a third  ingredient 
produced  out  of  the  mafs  by  the  fire. 

But,  there  are  many  bodies,  from  whence  it  feemsimpoffible  to  extradl: 
four  elements  by  fire:  and  which  of  them  can  be  obtained  from  gold, 
by  any  degree  of  fire  whatfoever  ? Nor  is  gold  the  only  body  in  na- 
ture, that  would  puzzle  a bare  Arifiotelian  to  analyze,  by  the  fire,  into 
elementary  bodies  : for  ought  I have  yet  obferv’d,  filver  calcin’d, 

Venetian  talc,  &V.  are  fo  fixed,  that  to  reduce  any  of  them  into  four 
heterogeneous  fubftances,  has  hitherto  prov’d  a talk  much  too  hard 
even  for  chymifts. 

And  as  there  are  feveral  bodies,  not  reducible,  by  fire,  into  fo  many 
as  four  heterogeneous  ingredients ; fo,  there  are  others  which  may 
be  reduced  into  more  : human  blood,  and  that  of  other  animals, 
yield  five  diftinCt  fubftances;  phlegm,  fpirit,  oil,  fait,  and  earth  j as 
experience  teftifies. 

To  proceed  farther  ; it  feems  probable,  that  at  the  firft  production  of  The  matter  of 
mixed  bodies,  the  univerfal  matter,  whereof  they  confift,  was  actually  a[l  ^ies,  ori- 
divided  into  little  particles  of  feveral  fizes  and  fhapes,  variouffy  mov’d,  fl/f 

iseiides  what  happens  in  the  generation,  corruption,  nutrition,  and  ticks, of  dife- 
decreafe  of  bodies ; microfcopes,  by  difcovering  the  extreme  minute-  rent jhapes  and 
nefs  of  the  fcarce  fenfible  parts  of  concretes  ; chymical  refolutions  fizes- 
of  mixed  bodies,  and  many  other  operations  of  fire  upon  them,  feem 
fufficiently  to  manifeft,  that  they  confift  of  parts  very  minute,  and 
of  different  figures : and  that  there  alfo  intervenes  a various  local 
motion  of  fuch  fmall  bodies,  will  fcarce  be  denied  ; whether  we 
grant  the  origin  of  matter  affigned  by  Epicurus , or  that  related  by 
Mofes.  For,  the  firft  purpofes,  both  mixed  bodies,  and  all  others,  to 
be  produced  by  the  various,  cafual  occurfions  of  atoms,  moving 
themfelves,  every  way,  by  an  internal  principle,  in  the  infinite  Vacuum. 

And  the  infpired  hiftorian  informs  us,  that  the  great  and  wife  author 
of  things,  did  not  immediately  create  plants,  beafts,  birds,  &c.  but  . 
produced  them  out  of  thofe  portions  of  the  pre-exiftent  created 
matter,  which  he  calls  water  and  earth  ; and  allows  us  to  conceive, 
that  the  conftituent  particles,  whereof  thefe  new  concretes  were  to 
confift,  muft  have  been  variouffy  moved,  in  order  to  be  connected 
into  the  bodies  they  were,  by  their  various  coalitions,  and  textures, 
tO  COmpofe.  Thefe  parti- 

’Tis  alfo  poffible,  that  of  thefe  minute  particles,  many  of  the 
fmalleft  and  contiguous  ones  aflfociated  into  minute  ma fifes ; and  by 

\ their  parable  again 
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Chymiftry.  their  coalitions,  conftituted  fuch  numerous,  little,  primary  concretions,  as 

C/'S/’NJ  were  not  eafily  feparable  into  the  particles  that  compofed  them. 

Gold  will  mix  and  fufe,  not  only  with  filver,  copper,  tin,  and 
lead  *,  but  with  antimony,  Regulus  Martis , and  many  other  minerals  ; 
and  thereby  compofe  bodies,  very  different  both  from  gold,  and  the 
other  ingredients  of  the  refulting  concretes.  The  fame  gold  may 
alfo,  by  common  Aqua  regia , and  feveral  other  menftrua,  be  reduc’d 
into  a feeming  liquor ; fo  that  the  corpufcles  of  the  metal  will, 
with  thole  of  the  menftrua,  pafs  thro’  paper  ; and  with  them  coa- 
gulate into  a cryftalline  fait.  And  further,  with  a fmall  quantity 
of  a certain  faline  fubftance,  I can  eafily  fublime  gold  into  the  form 
of  long  cryftals : and  by  many  other  ways  may  gold  be  difguiz’d, 
and  help  to  conftitute  bodies  of  very  different  natures,  both  from  it 
felf,  and  from  one  another  ; yet  be  afterwards  reduced  to  the  fame 
numerical,  yellow,  fixed,  ponderous,  malleable  fubftance,  it  was  before 
its  mixture.  And  not  only  the  moft  fixed,  but  alfo  the  molt  fugi- 
tive of  metals,  confpires  to  favour  our  affertion  ; for  quick-filver  will, 
with  feveral  metals,  compofe  an  amalgam  ; with  feveral  menftrua, 
it  feems  to  be  turned  into  a liquor  ; with  Aqua  fortis , it  will  be 
brought  into  either  a red,  or  a white  precipitate  j with  oil  of  vitriol, 
into  one  of  a pale  yellow  ; with  fulphur,  it  will  compofe  a blood- 
red  volatile  cinnabar  •,  with  fome  Inline  bodies,  it  will  afcend  in  form 
of  a fait,  diffoluble  in  water  •,  with  Regulus  of  antimony,  and  filver, 
I have  feen  it  fublim’d  into  a kind  of  cryftals  } with  another  mix- 
ture, I reduced  it  into  a malleable  body  ; and  into  a hard  brittle 
fubftance  by  another : and  fome  there  are,  who  affirm,  that  by 
proper  additions,  they  can  reduce  quick-filver  into  an  oil  ; nay,  into 
glafs ; yet  out  of  all  thefe  compounds,  we  may  recover  the  very  fame 
running  mercury,  that  was  the  principal  difguiz’d  ingredient  of  them. 
Hence  it  appears  not  abfurd  to  conceive,  that  little  primary  maffes, 
or  clufters,  may  remain  undiffipated,  notwithftanding  they  enter  the 
compofition  of  various  concretions  ; fince  the  corpufcles  of  gold  and 
mercury,  tho’  not  primary  concretions  of  the  moft  minute  particles 
of  matter,  but  confeffedly  mix’d  bodies,  are  able,  plentifully,  to 
concur  to  the  compofition  of  feveral  very  different  bodies,  without 
lofing  their  own  nature,  or  texture,  or  having  their  cohefion  violated 
by  the  lofs  of  their  affociated  parts,  or  ingredients.* 

And 


* Concerning  the  nature,  and  various 
forms  of  bodies,  and  the  fulphur  they  con- 
tain, take  the  words  of  one,  who  feems 
thoroughly  to  have  confider'd  them.  “ Al- 
“ tho’  a pfeudo-topaz,  fays  Sir  If.  Newton, 
“ a Selenites,  rock-cryflal,  ifland-cryftal, 
“ vulgar  glafs,  (that  is,  fand  melted  toge- 
“ ther, ) and  glafs  of  antimony  ; which 


“ are  terreftrial,  flony,  alcalizate  concretes ; 
“ and  air,  which,  probably,  arifes  from 
“ fuch  fubltances  by  fermentation  ; be  fub- 
“ fiances  very  differing  from  one  another 
“ in  denfity  ; yet  they  have  their  refractive 
“ powers  almoft  in  the  fame  proportion 
“ to  one  another,  as  their  denfities  ; except 
“ in  that  the  refraction  of  that  ftrange  fub- 
ftance., 
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And  as  confidently  as  fome  chymifts,  objett  againft  the  Peri-  Chymiftry. 
palettes,  that  from  the  mixture  of  their  four  elements,  there  could 
arife  but  an  inconfiderable  variety  of  compound  bodies  *,  yet  if  the  A great  w- 
Arifiotelians  were  half  fo  well  vers’d  in  the  works  of  nature,  as  in 
the  writings  of  their  mafter,  this  objedtion  would  not  triumph ‘for  rife  from  a 
want  of  experiments  to  fhew  the  contrary.  For  if  we  aflign  to  the  few  ingredi- 
corpufcles,  whereof  each  element  confifts,  a peculiar  fize  and  ftiape,  ents- 
it  were  eafie  to  fiiew,  that  fuch  differently  figured  corpufcles,  may 
mixed  in  fuch  various  proportions,  and  be  connedled  fo  many  feveral 
ways,  that  an  almoft  incredible  number  of  varioufly  qualified  concretes. 


“ (lance,  i Hand-cry ftal,  is  a little  bigger  than 
“ the  reft.  And  particularly  air,  which  is 
<<  3500  times  rarer  than  the  pfeudo-topaz, 
and  4400  times  rarer  than  glafs  of  antimo- 
**  ny,  and  2000  times  rarer  than  the  fele- 
nites,  glafs  vulgar,  or  cryftal  of  the  rock, 
<‘  has,  notwithftanding  its  rarity,  the  fame 
«<  refractive  power  in  refpeCt  of  its  denfity, 
«£  which  thofe  very  fubftances  have  with  re- 
fpeCt  to  theirs ; excepting  fo  far  as  thofe 
“ differ  from  one  another.  Again  ; the  re- 
“ fraction  of  camphire,  oil-olive ; linfeed- 
oil , fpirit  of  turpentine  and  amber ; which 
“ are  fat,  fulphureous,  unCtuous  bodies ; and 
*f  a diamond,  which,  probably,  is  an  unCtu- 
tf  ous  fubftance  coagulated,  have  their  re- 
« fraCtive  powers  in  proportion  to  one  ano- 
ther,  as  their  denfities,  without  any  confi- 
“ derable  variation.  But  the  refraCtive  pow- 
“ ers  of  thefe  unCtuous  fubftances  are  two  or 
“ three  thnes  greater,  in  refpeCt  of  their 
“ denfities,  than  the  refraCtive  powers  of  the 
former  fubftances,  in  refpeCt  of  theirs. 
“ Water  has  a refraCtive  power  in  a middle 
«*  degree,  between  thofe  two  forts  of  fub- 
ftances  ; and,  probably,  is  of  a middle  na- 
“ ture  ; for  out  of  it  grow  all  vegetable  and 
“ animal  fubftances ; which  confift  as  well 
*(  of  fulphureous,  fat,  and  inflammable  parts, 
*<  as  of  earthy,  lean,  and  alcalizate ones.  Salts 
«*  and  vitriols  have  refraCtive  powers  in  a 
“ middle  degree,  between  thofe  of  earthy 
“ fubftances  and  water;  and,  accordingly, 
“ are  compofed  of  thofe  two  forts  of  fubftan- 
“ ces.  For  by  diftillation,  and  rectification 
“ of  their  fp'irits,  a great  part  of  them  goes 
“ into  water ; and  a great  part  remains  be- 
“ hind,  in  the  form  of  a dry,  fixed  earth, 
€l  capable  of  vitrification.  Spirit  of  wine 
“ has  a refraCtive  power  in  a middle  degree, 
4‘  between  thofe  of  water  and  oily  fubltan- 


“ ces  ; and,  accordingly,  feems  to  be  com- 
“ pofed  of  both,  united  by  fermentation  ; 
“ the  water,  by  means  of  fome  faline  fpirits, 
“ with  which ’tis  impregnated,  diflolving  the 
“ oil,  and  volatilizing  it  by  the  aCtion.  For 
“ fpirit  of  wine  is  inflammable,  by  means 
“ of  its  oily  parts ; and  being  diftilled  often 
“ from  fait  of  tartar,  grows  by  every  di- 
“ ftillation  more  and  more  aqueous  and 
phlegmatic.  And  chymifts  obferve,  that 
vegetables,  diftilled  per  fe,  before  fer- 
mentation,  yield  oils  without  any  burn- 
“ ing  fpirits;  but  after  fermentation,  yield 
“ ardent  fpirits,  without  oils  ; which  fhews, 
that  their  oil  is  by  fermentation  conver- 
“ ted  into  fpirit.  They  find  alfo,  that  if 
“ oils  be  poured,  in  fmall  quantity,  upon 
“ fermenting  vegetables,  they  diftil  over, 
(C  after  fermentation,  in  the  form  of  fpirits. 

“ Since  then  all  bodies  feem  to  have  their 
“ refraftive  powers  proportional  to  their 
“ denfities,  or  very  nearly,  excepting  fo  far 
“ as  they  partake  more  or  lefs  of  l'ulphu- 
(e  reous,  oily  particles ; and  thereby  have 
“ their  refraftive  powers  made  greater ; it 
“ feems  rational  to  attribute  the  refraCting 
“ power  of all  bodies,  chiefly,  if  not  wholly, 
to  the  fulphureous  parts  with  which  they 
“ abound.  For  it’s  probable,  that  all  bo- 
“ dies,  more  or  lefs,  abound  with  fulphurs. 
“ And  as  light,  congregated  by  a burning 
“ glafs,  ads  mod  upon  fulphureous  bodies, 
“ to  turn  them  into  flame  and  fire;  fo, 
“ fince  all  aClion  is  mutual,  fulphurs  ought 
,c  to  aft  moll  upon  light.  For  that  the  aCli- 
“ on  between  light  and  bodies  is  mutual, 
<f  appears,  in  that  the  denfeft  bodies,  which 
“ refraCl  and  refleCl  light  mod  llrongly, 
“ grow  hotreft  in  the  fummer  fun,  by  the 
“ aClion  of  the  refraCted  or  reflected  light.” 
Newton.  Optic , p.  248- 251. 
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Chymiftry.  may  be  compofed  of  them.  Nay,  the  corpufcles  of  one  element,  may 
barely,  by  being  affociated  among  themfelves,  make  up  little  maiTes  of 
a different  fize  and  figure  from  their  conftituent  parts ; whilft  to  the 
ftrift  union  of  fuch  minute  bodies,  there  often  feems  nothing  requi- 
fite,  but  the  bare  contaft  of  a great  part  of  their  furfaces.  And  how 
great  a variety  of  phenomena,  the  fame  matter,  without  the  addition 
of  any  other,  only  feveral  ways  difpofed  or  rang’d,  is  able  to  exhibit, 
may  appear  by  the  multitude  of  different  engines,  which,  by  the  con- 
trivance of  fkilful  mechanics,  and  the  dexterity  of  expert  workmen, 
might  be  made  of  iron  alone.  But,  in  our  cafe,  being  allowed  to 
deduce  compound  bodies  from  four  very  differently  qualified  forts  of 
matter  i what  we  faid  of  new  concretes  refulting  from  the  mixture  of 
incorporated  minerals,  will  not  admit  it  to  be  doubted,  that  four  ele- 
ments, managed  by  the  fkill  of  nature,  may  afford  a multitude  of  dif- 
ferent compounds. 

But  the  Arifiotelian  hypothefis,  is  not  comparable  to  the  mechanic 
doftrine  of  the  bulk  and  figure  of  the  fmalleft  parts  of  matter  ; for 
from  thefe  more  univerfal  and  fruitful  principles  of  the  elementary 
matter,  may  fpring  a great  variety  of  textures  °,  upon  whofe  account, 
a multitude  of  compound  bodies,  might  greatly  differ  from  one 
another.  What  is  here  faid  of  the  four  Peripatetic  elements,  may 
be  alfo  applied,  mutatis  mutandis , to  the  chymicai  principles.  And 
both  of  them  muff,  I fear,  call  in  to  their  affiftance,  fomething  that 
is  not  elementary,  to  excite,  or  regulate  the  motion  of  the  parts  of 
matter,  and  difpofe  them  after  the  manner  requifite  to  conftitute 
particular  concretes. 

Various  fub - From  moft  of  thofe  mixed  bodies,  which  partake  either  of  an 
fiances  obtain-  anjma}?  or  a vegetable  nature,  there  may,  perhaps,  by  the  help  of 
able  from  o-  ^ ^ be  obtained  a determinate  number  of  fubftances,  deferving 
hfn'  different  denominations. 

The  truth  of  this  affertion  feems  manifeft,  or,  however,  will  fufff- 
ciently  appear  hereafter. 

It  may,  likewife,  be  granted,  that  thofe  diftinft  fubftances,  which 
concretes  either  generally  afford,  or  confift  of,  may,  without  great 
inconvenience,  be  called  the  elements,  or  principles  of  them. 

Whether  fire-  Notwithftanding  what  common  chymifts  have  taught,  it  may  rea- 
be  the  proper  fonably  be  doubted,  how  far,  and  in  what  fenfe,  fire  ought  to  be 
infir, ment for efteemed  the  genuine  and  univerfal  inftrument  of  analyzing  mixed 

ed  bodies  bodies. 

It  were  to  be  wifli’d,  our  chymifts  had  told  us  clearly,  what  kind 
of  divifion  of  bodies  by  fire,  muft  determine  the  number  of  the.  ele- 
ments : for  it  is  not  near  fo  eafy,  as  many  think,  to  determine  diftinft- 
ly  the  effects  of  heat.  Thus  guaiacum,  for  inftance,  burnt  with  an 
open  fire,  is  reduced  into  afhes  and  foot  ; tho’  the  fame  wood,  diftilied 
in  a retort,  is  refolv’d  into  oil,,  fpirit,  vinegar,  water,  and  charcoal  ; 

i the 
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the  lafl  whereof,  to  be  reduced  into  afhes,  requires  a farther  calcina-  Chymiftrw 
tion  than  can  be  given  it  in  a clofe  veffiel.  Again  •,  having  kindled 
amber,  and  held  a clean  concave,  fmooth  veffiel,  over  the  fmoke  of  its 
flame  ; I found  the  foot,  into  which  that  fume  condens’d,  to  be  very- 
different  from  any  thing  I had  obferved  to  proceed  from  the  fleam  of 
amber,  purpofely  diftill’d  per  fe , in  clofe  veflels.  Thus,  having  kind- 
led camphire,  and  catch’d  the  fmoke  that  plentifully  afeended  out  of 
the  flame,  it  condens’d  into  a black  and  unCtuous  foot  ; which  would 
not  have  been  guefs’d  by  the  fmell,  or  other  properties,  to  have  pro- 
ceeded from  camphire  : but  expofing  a quantity  of  that  fugitive  con- 
crete, to  a gentle  heat,  in  a clofe,  glafs  veffiel  *,  it  fublimed  up,  with- 
out feeming  to  have  loft  any  thing  of  its  whitenefs  or  nature  ; both 
which  it  retained,  tho’  I afterwards  fo  increafed  the  fire,  as  to  bring  it 
to  fufion.  And  befides  camphire,  there  are  feveral  bodies,  in  which 
the  heat  in  dole  veflels  makes  no  feparation  of  heterogeneous  parts, 
but  only  a comminution  ; thofe  that  rife  firft  being  homogeneal  with 
the  others,  tho’  fubdivided  into  fmaller  particles  •,  whence  fublima- 
tions  have  been  ftyled  the  peftles  of  the  chymifts.  Common  brim- 
ftone,  once  or  twice  fublimed,  and  fubmitted  to  a moderate  fire  in 
fubliming  pots,  rifes  all  into  dry,  and  almoft  taftlefs  flowers  * tho’, 
being  expos’d  to  a naked  fire,  it  affords  much  of  a faline,  fretting  li- 
quor. And  as  it  is  confiderable  in  the  analyfis  of  mixed  bodies,  whe- 
ther the  fire  afts  on  them,  while  they  are  expos’d  to  the  open  air,  or 
fhut  up  in  clofe  veflels  ; fo  the  degree  of  fire,  by  which  we  attempt 
the  analyfis,  is  of  no  fmall  moment  ; for  a mild  Balneum  will  feparate 
unfermented  blood,  for  inftance,  only  into  phlegm,  and  Caput  mortuum. 

In  making  fope,  the  fait,  the  water,  and  the  oil,  or  greafe,  whereof 
that  factitious  concrete  confifts,  being  boiled  up  together,  are  eafily 
brought  to  mix  and  incorporate  into  one  mafs,  by  one  degree  of  heat ; 
but  the  fame  mafs  may  be  again  divided  into  an  oleagenous,  an  aqueous, 
a faline,  and  an  earthy  part,  by  a greater.  And  fo  we  may  obferve, 
that  impure  filver  and  lead,  being  expoied  together  to  a moderate 
fire,  will,  thereby,  be  fufed  into  one  mafs,  and  mixed  per  minima  ; 
tho’  a much  more  vehement  fire  would  carry  off  the  bafer  metal. 

Befides,  when  a vegetable,  abounding  in  fix’d  fait,  is  analyz’d  by  a 
naked  fire  ; as  one  degree  of  heat  will  reduce  it  into  afhes,  fo  by  only 
the  farther  increafe  of  fire,  thofe  afhes  may  be  turn’d  into  glafs. 

And,  by  the  way,  if  allies  pafs  for  an  element,  becaufe  they  are  pro- 
ducible by  one  degree  of  fire  ; why  may  not  glafs  be  one  of  the  ele- 
ments of  many  bodies,  fince  that,  alfo,  may  be  obtained  barely  by 
the  fire  ? By  a proper  method  of  applying  the  fire,  luch  fimilar  bo- 
dies may  be  obtained  from  a concrete,  as  chymifts  have  not  been  able 
to  feparate,  barely  by  burning  it  in  an  open  fire,  or  by  barely  diftil- 
ling  it  in  clofe  veflels.  To  me  it  feems  very  confiderable,  tho’  it  is 
.greatly  overlook’d,  that  from  any  of  the  common  ways  of  diftillation 
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Chymijiry.  in  dole  veilels,  no  reparation  is  made  of  fuch  a volatile  fait  as  wood 

L/^V^NJ  affords,  when  ’tis  firft,  by  an  open  fire,  divided  into  afhes  and  foot, 
and  that  foot  is  afterwards  plac’d  in  a ftrong  retort,  and  compell’d,  by 
an  urgent  fire,  to  part  with  its  fpirit,  oil,  and  fait  ; for  tho’  I dare  not 
peremptorily  deny,  that  in  the  liquors  of  guaiacum,  and  other  "woods, 
diftill’d  in  retorts  after  the  common  manner,  there  may  be  faline  parts, 
which,  by  reafon  of  the  analogy,  may  pretend  to  the  name  'of  fome 
kind  of  volatile  fait  ; yet,  queftionlefs,  there  is  a great  difference  be- 
twixt fuch  falts,  and  that  we  have,  fometimes,  obtain’d  upon  the  firft 
diftillation  of  foot.  For  we  cou’d  never  yet  fee  feparated  from  woods, 
analyz’d  only  after  the  vulgar  manner,  in  dole  velfels,  any  volatile 
fait  in  a dry  and  fidine  form,  as  that  of  foot  ; which  we  have  often 
had  very  cryftalline  and  geometrically  figured.  And  then  as  the  faline 
parts  of  the  fpirits  of  guaiacum,  &V.  appear  fiuggifti  upon  diftillation, 
the  fait  of  foot  feems  to  be  one  of  the  moft  volatile  bodies  in  nature  ; 
and  if  it  be  well  made,  will  readily  afcend  with  the  mild  heat  of  a 
furnace,  warm’d  only  by  the  fingle  wieck  of  a lamp,  to  the  top  of  the 
highefc  glafs* velfels,  commonly  made  ufe  of  for  diftillation.  Befides 
all  this  •,  the  tall  and  lcent  of  the  fait  of  foot  are  exceeding  different 
from  thofe  of  the  fpirit  of  guaiacum,  &c.  for  the  former,  not  only 
fmells  and  tails  much  lefs  like  a vegetable  fait,  than  like  that  of  harts- 
horn, and  other  animal  concretes  ; but  in  many  other  properties  feems 
more  allied  to  the  family  of  animal,  than  to  that  of  vegetable  falts. 
I might  lhew,  by  other  examples,  that  the  chy mills,  to  have  dealt 
clearly,  ought  to  have  more  explicitly  and  particularly  declared,  by 
what  degrees  of  fire,  and  in  what  manner  of  application  of  it,  they 
wou’d  have  us  judge  a divifion,  made  by  its  means,  to  be  a true  analyfis 
into  their  principles.  But  I proceed  to  mention  other  particular  reafons 
why  I doubt,  whether  fire  be  the  true  and  univerlal  analyzer  of  mix’d 
bodies. 

In  the  next  place,  I obferve  there  are  fome  mix’d  bodies,  from  which 
it  has  not  yet  been  made  appear,  that  any  degree  of  fire  can  feparate 
either  fait,  or  fulphur,  or  mercury,  much  lefs  all  the  three.  The 
moft  obvious  inftance  of  this  truth  is  gold  •,  a body  fo  fix’d  and  where- 
in the  elementary  ingredients,  if  it  has  any,  ^re  fo  firmly  united  to 
each  other  *,  that  we  find  not  in  the  operations,  wherein  gold  is  expo- 
fed  to  the  moft  vehement  fire,  that  it,  difcernibly,  fo  much  as  lofes 
of  its  fixednefs  or  weight  j fo  far  is  it  from  being  refolv’d  into  thole 
principles,  whereof  one,  at  leaft,  fs  acknowledg’d  to  be  fugitive. 
Gajlo  Claveus , who,  tho’  a lawyer  by  prcfeffion,  feems  to  have  had 
no  fmall  curiofity  and  experience  in  chymillry,  relates,  that  having 
put  into  one  fmall  earthen  veil'd  an  ounce  of  the  moft  pure  gold,  and 
into  another  the  like  weight  of  pure  filver,  he  placed  them  both  in 
that  part  of  a glafs-houfe  furnace,  wherein  the  workmen  keep  their 
metal  continually  melted  ; and  that  having  there  kept  both  the  gold 
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and  the  filver  in  conftant  fufion,  for  two  months  together,  he  after- 
wards took  them  out  of  the  furnace  i and  weighing  both  of  them  again, 
found,  that  the  filver  had  not  loft  above  a twelfth  part  of  its  weight, 
and  the  gold  nothing  at  all.  * 

And  tho’,  perhaps,  there  be  no  other  body  fo  perfectly  fix’d  as 
gold  ; yet  there  are  many  others  fo  compos’d,  that  I have  not  yet  ob- 
ferv’d  the  fire  to  feparate  from  them  any  one  of  the  chymical  prin- 
ciples. I need  not  relate  what  complaints  the  more  candid  and  judi- 
cious chymifts  themfelves  make  of  thofe  boafters,  who  confidently  pre- 
tend, they  have  extracted  the  fait  or  fulphur  of  quickfilver,  when  they 
only  difguize  it,  till  it  refembles  the  concretes,  whofe  names  are  given 
it  ; whilft,  by  a fkilful  and  rigid  examination,  it  may  be  eafily  ftript 
of  its  drefs,  and  made  to  appear  again  in  the  priftine  form  of  running 
mercury  : thefe  pretended  falts  and  fulphurs  being  fo  far  from  ele- 
mentary parts,  extracted  out  of  mercury,  that  they  are  rather  re-com- 
pounded bodies,  made  up  of  the  whole  metal  and  the  menftruum,  or 
other  additions.  And  as  for  filver,  I never  faw  any  degree  of  fire 
make  it  part  with  fo  much  as  one  of  its  three  principles.  The  ex- 
periment of  Claveus  might,  indeed,  give  a fufpicion,  that  filver  may 
be  difiipated  by  fire,  provided  it  be  extremely  violent,  and  very  lad- 
ing *,  yet  it  will  not,  neceffarily,  follow,  that,  becaufe  the  fire  was  able, 
at  length,  to  make  the  filver  lofe  a little  of  its  weight,  it  was,  there- 
fore, able  to  diffipate  it  into  its  principles  ; for  I have  obferv’d  little 
grains  of  filver  to  lie  hid  in  the  fmall  cavities  of  crucibles,  wherein 
that  metal  had  been  long  kept  in  fufion  •,  whence  fome  goldfmiths  of 
my  acquaintance  make  a profit,  by  grinding  fuch  crucibles  to  powder, 
to  recover  out  of  them  the  latent  particles  of  filver  •,  and  hence  I 
might  argue,  that,  perhaps,  Claveus  was  miftaken,  and  imagin’d  that 
filver  to  have  been  driven  away  by  the  fire,  which,  indeed,  lay  in  minute 
parts,  hid  in  his  crucible  t for  fo  fmall  a quantity  as  he  mifs’d,  of  fo 
ponderous  a body,  might  be  eafily  conceal’d  in  the  pores  thereof. 

But  admitting,  that  fome  parts  of  the  filver  were  driven  away  by 
the  violence  of  the  fire  ; what  proof  is  there  that  it  was  either  the 
fait,  the  fulphur,  or  the  mercury  of  the  metal,  and  not  rather  a part 
of  it,  homogeneous  to  what  remain’d  ? For,  befides  that  the  filver  left 
behind,  feem’d  not  fenfibly  alter’d,  which  it,  probably,  would  have  ap- 
peared, had  fo  much  of  any  one  of  its  principles  been  feparated  from 
it  i we  find  in  other  mineral  bodies,  of  a lefs  permanent  nature,  that 
the  fire  may  divide  them  into  fuch  minute  parts,  as  to  carry  them 
away  with  it  felf ; without  at  all  deftroying  their  nature.  Thus  we 
fee,  that  in  the  refining  of  filver,  the  lead  that  is  mix’d  therewith. 


* Gold  expofed  to  the  fun’s  ravs,  thrown 
to  a point,  either  by  a large  glafs  lens,  cr 
a burning  concave,  will  fume,  be  fcattered, 
and  diflipated  into  fmall  drops,  be  vitrified 
and  lofe  of  its  weight  j whence,  fays  M. 


Homberg , this  noble  metal  is  not  fo  fixed 
as  chymiils  commonly  pretend : and  thus, 
all  metals  are  volatile  with  regard  to  a heat 
l'ufficiently  vehement.  See  Trench  Memoirs, 
A.  1702./.  186—197. 
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Chymiftry.  to  carry  away  the  copper,  or  other  ignoble  mineral  that  debafes  it, 

. Mi  * r 1 1 ••  1 ni  • n . . ^ 


will,  if  let  alone,  evaporate  in  time,  upon  the  teft  •,  but  if,  as  ’tismoft 
ufual  amongft  fuch  as  refine  great  quantities  of  metals  together,  the 
lead  be  blown  off  from  the  filver,  by  bellows  ; that  which  wou’d, 
etherwife,  have  efcaped  in  the  form  of  unheeded  fleams,  will,  in  great 
part,  be  colledled  near  the  filver,  in  the  form  of  a darkifh  powder, 
call’d,  litharge  of  filver.  And  thus  Agricola  informs  us,  when  copper, 
or  the  ore  of  it,  is  fufed  by  the  violence  of  the  fire  with  Cadmia 
fome  of  the  lparks,  which,  in  great  multitudes,  fly  upwards,  flick  to 
t-he  vaulted  roofs  of  the  furnaces,  in  the  form  of  little  white  bubbles, 
which,  therefore,  the  Greeks  call  Pompholyx  •,  whilfl  others  more  heavy, 
partly  adhere  to  the  fides  of  the  furnace,  or  fall  to  the  ground  •,  and 
by  reafon  of  their  afhy  colour,  as  well  as  weight,  are  termed  <rVo^. 

I might  add,  I have  not  found,  that  from  Venetian  talc,  from  the 
Lapis  Offifragus,  or  OJieocolla , from  Mufcovy  glafs,  from  pure  and  fufible 
fand,  f 'Pc.  fuch  of  my  acquaintance  as  have  try’d,  were  able,  by  the 
fire,  to  feparate  any  one  of  the  hypoflatical  principles.  Glafs,  we  know, 
is  made  by  the  pure  colliquation  of  the  fait  and  earth,  remaining  in  the 
afhes  of  a burnt  plant  •,  yet  common  glafs  fo  far  refills  the  violence  of 
the  fire,  that  moll  chymifts  think  it  a body  lefs  apt  to  be  dellroyed 
than  gold  it  felf.  But  if  the  artificer  can  fo  firmly  unite  fuch  compari- 
tively  grofs  particles,  as  thole  of  earth  and  fait,  that  make  up  com- 
mon afhes,  into  a body  indiflfoluble  by  fire  *,  why  may  not  nature  af- 
fociate,  in  feveral  bodies,  the  more  minute  elementary  corpufcles,  too 
firmly,  to  let  them  be  parted  by  the  fire  ? Having  put  a quantity  of 
camphireinto  a glafs- veffel,  and  plac’d  it  in  a gentle  heat,  I found  it 
to  fublime  to  the  top  of  the  veffel  in  flowers  ; without  leaving  the 
weight  of  a Angle  grain  behind  : and  thefe  in  whitenefs,  fmell,  &c. 
feemed  not  to  differ  from  the  camphire  it  felf.  __  Helmont  affirms,  that 
.a  coal,  kept  in  a glafs  exactly  clofe,  will  not  be  calcined  to  afhes  *, 
tho’  detain’d  ever  fo  long  in  a flrong  fire.  And  indeed,  having  fome- 
times  diftilled  fuch  woods  as  box  whi-llt  our  Caput  mortuum  remain’d 
■in  the  retort,  it  continued  black,  like  charcoal,  tho’  the  retort  were  of 
earth,  and  kept  red-hot  in  a vehement  fire  •,  but  as  foon  as  ever  it 
was  brought  out  of  that  veffel  into  the  open  air,  the  burning  coals 
would  fuddenly  degenerate,  or  fall  afunder,  without  the  affiftance  of  any 
new  calcination,  into  pure  white  allies.  Laftly,  ’tis  known,  that  com- 
mon fulphur,  if  pure,  and  freed  from  its  vinegar,  leifurely  fublimed 
in  clofe  veffels,  rifes  into  dry  flowers  ; which  may  be  prefently  melted 
into  a body,  of  the  fame  nature  with  that  which  afforded  them  : tho’ 
if  brimftone  be  burnt  in  the  open  air,  it  yields  a penetrating  fume, 
which  being  caught  in  a glafs- bell,  condenfes  into  that  acid  liquor,  call- 
ed, oil  of  fulphur  per  camp anam.  Hence  it  appears,  that  even  among  the 
bodies  that  are  not  fixed,  there  are  feveral  of  fuch  a texture,  that  the 
fire,  as  chymills  employ  it,  cannot  eafily  refolve  them  into  elementary 
fubftances.  For,  fome  bodies  being  of  fuch  a texture,  that  the  fire  can 


drive 
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drive  them  into  the  cooler  part  of  the  veflels,  wherein  they  are  in-  Cbymiftry. 
eluded  ; and,  upon  occafion,  remove  them  from  place  to  place,  fo 
that  they  fly  the  greateft  heat  more  eafily,  than  it  can  divorce  their 
elements,  efpecially  without  the  afliftance  of  the  air  ; we  fee,  that 
our  chymifts  cannot  analyze  them  in  clofe  veflels  : and  from  other 
compound  bodies,  the  open  fire  can  as  little  feparate  the  elements  i 
for  what  can  a naked  fire  do  to  analize  a mix’d  body,  if  its  compel 
nent  principles  be  fo  minute,  and  fo  firmly  united,  that  the  corpufcles 
of  it  need  lefs  heat  to  carry  them  up,  than  is  requifite  to  divide  them 
into  their  principles  * ? So  that  of  fome  bodies,  the  fire  cannot  in  clofe 
veflels,  make  any  analyfis  at  all  ; and  others  will,  in  the  open  air, 
fly  away  in  the  forms  of  flowers  or  liquors,  before  the  heat  is  able  to 
divide  them  into  their  principles.  And  this  may  hold,  whether  the 
various,  fimilar  parts  of  a concrete,  be  combined  by  nature,  or  by 
art  •,  for  in  fa&itious  fal-armoniac,-  we  find  the  common  and  the  urinous 
falts  fo  well  mixed,  that  both  in  the  open  fire,  and  in  fubliming  veflels, 
they  rife  together  as  one  fait  *,  which  feems  in  fuch  veflels  irrefoluble 
by  fire  alone.  For  I have  fome  fal-armoniac,  which,  after  the  ninth 
fublimation,  ftill  retains  its  compound  nature.  And,  indeed,  I fcarce 
know  any  one  mineral,  from  which,  by  fire  alone,  chymifts  fever  any 
fubftance,  Ample  enough  to  deferve  the  name  of  an  element,  or  prin- 
ciple. For,  tho’  out  of  native  cinnabar,  they  diftil  quick-filver  ; and 
tho’  from  many  of  thofe  ftones  the  ancients  call’d  Pyrites , they  fub- 
lime  brimftone  •,  yet  both  that  quick-filver,  and  this  fulphur,  being  very 
often  the  fame  with  common  minerals,  are  themfelves  too  compounded, 
to  pafs  for  the  elements  of  thefe. 

But  further  •,  there  are  many  feparations  to  be  made  by  other  means, 
which  either  cannot  at  all,  or  not  fo  well,  be  made  by  the  fire  alone. 

When  gold  and  filver  are  melted  into  one  mafs,  it  would  lay  a great 
obligation  upon  refiners  and  goldfmiths,  to  teach  them  the  art  of 
feparating  them  by  fire  •,  f without  the  trouble  and  charge  they  are 

at 


* Hence  it  is,  that  the  analyfis  of  com- 
mon fulphur  proves  fo  very  difficult  ; for 
the  principles  whereof  it  is  compofed  are 
fo  volatile,  and  fo  firmly  connected  together, 
that  they  are  apt  to  rife  at  once.  M.  Horn- 
herg,  however,  found,  that  this  mineral  is 
refolvable  into  an  acid  fait,  a very  fixed 
earth,  an  undluous,  bituminous,  and  inflam- 
mable fubftance  ; and  fometimes  a fmall 
quantity  of  metal,  which  he  difover’d  to  be 
copper.  The  acid  proved  to  be  the  fame 
with  that  of  vitriol.  See  French  Memoirs, 
A.  1703.  p.  36. 

f The  common  way  of  feparating  gold 
from  filver,  when  thefe  two  metals  are 


mixed  together,  is,  indeed,  troublefome,  and 
expenfive  ; but  M.  Horn  berg  fhews  us  a 
much  more  eafy , and  lefs  chargeable, 
method,  of  doing  it  by  fufion  ; which  lie 
accidentally  difeover’d.  In  order  to  reduce 
fome  very  fine  grains  of  a mixture  of  equal 
parts  of  gold  and  filver,  into  one  lump,  he 
put  them  into  a crucible,  at  the  bottom 
whereof  lay  about  equal  parts  of  fait  petre, 
and  decrepitated  fait  ; this  crucible  he 
placed  in  a melting  furnace,  with  a gentle 
fire  ; and  taking  it  out  in  a quarter  of 
an  hour’s  time,  and  fuffering  it  to  cool,  he 
broke  it  ; when,  to  his  furprize,  he  found 
the  gold  in  a lump  at  the  bottom,  the 

filver  • 
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Chymijlry.  at  to  do  it  ; tho’  they  may  be  very  eafily  parted  by  fpirit  of  nitre, 
or  Aqua  fcrtis.  Thus,  likewife,  the  metalline  part  of  vitrioi,  will  not 
be  fo  eafily  and  conveniently  feparated  from  the  faline,  even  by  a 
violent  fire,  as  by  the  affufion  of  certain  alkaline  falts,  in  a liquid 
form,  upon  the  folution  of  vitriol  made  in  common  water.  For 
hereby  the  acid  fait  of  the  vitriol,  leaving  the  copper  it  had  cor- 
roded, to  join  with  the  falts  that  were  added  ; the  metalline  part 
will  be  precipitated  to  the  bottom,  almoft  like  mud.  The  vulgar 
chy mills  have  not  been  able,  by  fire  alone,  to  feparate  pure  fulphur 
from  antimony  ; but  tho5  there  are  in  their  books  many  plaufible 
procefles  for  extracting  it,  yet  he  who  lhall  make  as  many  fruitlefs 
trials,  as  I have  done,  to  obtain  it  by  moll  of  them,  will  be  eafily 
perfuaded,  that  the  productions  of  fuch  procelfes  are  antimonial  ful- 
phurs,  rather  in  name,  than  nature.  But  tho5  antimony,  fublimed  by 
it  fe'lf,  is  reduced  only  to  a volatile,  powder,  or  to  antimonial  flowers, 
of  a compound  nature,  like  the  mineral  that  affords  them  *,  yet  I have, 
by  a particular  method,  fublimed  out  of  antimony,  a larger  proportion 
of  fulphur,  than  ever  I otherwife  faw  obtain’d  out  of  that  mineral.  For, 
having  digelled  eight  ounces  of  fine  pulverized  antimony,  with  twelve 
ounces  of  oil  of  vitriol,  in  a well  clos’d  glafs,  for  about  fix  or  feven 
weeks  *,  and  having  caufed  the  mafs,  now  grown  hard  and  brittle, 
to  be  di Hilled  in  a retort  placed  in  fand,  with  a flrong  fire  ; we  found 
the  antimony  to  be  fo  open’d,  or  alter’d,  by  the  menftruum,  where- 
with it  had  been  digefted,  that  tho’  crude  antimony,  forced  up  by  the 
fire,  rifes  only  in  flowers,  ours,  thus  treated,  afforded  in  the  receiver, 
and  at  the  top  of  the  retort,  about  an  ounce  of  fulphur,  yellow  and 


filver  in  two  pieces,  and  fome  grains  above 
it,  cover’d  over  with  the  falts.  By  repeated 
trials,  M.  Homberg  afterwards  found,  that 
to  make  the  feparation  exaCl,  the  quantity 
of  the  metals  ought  to  be  nearly  equal  ; 
and  that  the  fire  muft  not  be  violent.  He 
farther  obferves,  that  the  falts,  whilft  they 
are  not  in  perfect  fufion,  fuftain  the  mixed 
metal,  when  it  begins  to  melt,  and  ferve 
as  a kind  of  fieve  to  it ; permitting  the 
heavier  part,  the  geld,  to  pafs  through, 
and  retaining  the  lighter,  the  filver,  which 
in  this  cafe,  is  not  fo  well  fufed  as  the  gold. 
So  that,  if  at  the  right  jundlure,  the  cru- 
cible be  taken  f.om  the  fire,  the  filver  pre. 
fently  hardens  ; being  become  fine,  upon 
feparating  from  the  gold,  and  cannot  be 
fufed  again,  without  a violent  fire.  The 
falts,  in  the  mean  time,  which  fullain  this 
filver,  being  but  imperfectly  fufed,  prevent 
the  filver  from  falling  to  the  bottom  of  the 


crucible,  and  mixing  again  with  the  gold. 
French  Memoirs,  A.  1713.  p-  89—91. 

He,  likewife,  fhews,  that  when  filver  is 
debafed  by  copper,  it  may,  with  great  eafe 
and  cheapnefs,  be  excellently  purified,  by 
calcining  it  with  half  its  weight  of  com- 
mon brimftone  ; and  when  the  whole  is 
melted  together,  throwing  on,  at  feveral 
times,  a fufficient  quantity  of  the  filings  of 
iron,  which  quantity  may  be  eafily  judged 
of  in  the  operation.  By  this  means,  the 
fulphur  will  immediately  leave  the  filver, 
and  unite  with  the  iron  and  copper  j and 
turning  to  drofs,  float  at  the  top,  and  leave 
the  filver  pure  at  the  bottom  of  the  cru- 
cible. The  procefs  muft  be  flopp’d,  as  foon 
as  ever  the  iron  is  perfectly  fufed  ; other- 
wife,  a part  of  the  copper  will  be  precipi- 
tated, and  mixing  with  the  filver,  caufe 
the  work  to  be  began  afrefh,  French  Me- 
moirs, A.  1701.  p.  55—56. 
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brittle,  like  common  brimftone  ; and  of  fo  fulphureous  a fmell,  that,  Cbymijlry. 
upon  unluting  the  veflels,  it  infedled  the  room  with  a fetor  fcarce  fup- 
portable.  This  fulphur  had  alfo  the  perfeft  inflammability  of  common 
brimftone  ; and  would  immediately  kindle  at  the  flame  of  a candle, 
and  burn  blue  like  that.  The  long  digeftion,  indeed,  wherein  our 
antimony  and  menftruum  were  detained,  feem’d  conducive  to  the 
better  unlocking  of  the  mineral  ; yet,  by  incorporating  with  powder’d 
antimony,  a convenient  quantity  of  oil  of  vitriol,  and  committing 
them  immediately  to  diftillation,  there  may  be  obtained  a little  ful- 
phur, like  the  common,  and  more  combuftible  than,  perhaps,  will  at 
firft  be  taken  notice  of.  For  I have  obferved,  that  after  its  being 
firft  kindled,  the  flame  would  fometimes  go  out  too  loon  of  it  felf  ; 
but  if  the  fame  lump  were  held  again  to  the  candle,  it  would  re- 
kindle, and  burn  for  a pretty  while,  even  after  the  third  or  fourth 
extinction.  As  fomething  fulphureous  may  be  difcover’d  in  oil  of 
vitriol,  ’tis  natural  to  fufpeCt,  either  that  this  fubftance  was  fome 
fulphur  which  lay  hid  in  that  liquor,  and  was,  by  this  operation  only, 
reduced  into  a manifeft  body  *,  or  elfe,  that  it  was  a compound  of  the 
unCtuous  parts  of  the  antimony,  and  the  faline  ones  of  the  vitriol  : 
becaufe  many  would  have  fulphur  to  be  only  a mixture,  made  in  the 
bowels  of  the  earth,  of  vitriolic  fpirits,  and  a certain  combuftible 
fubftance  *.  But  the  quantity  of  fulphur  we  obtained  by  digeftion, 
was  much  too  great  to  have  been  latent  in  the  oil  of  vitriol  •,  and 
that  vitriolic  fpirits  are  not  neceflary  to  the  conftruCtion  of  fuch  a 
fulphur  as  ours,  I could  eafily  manifeft,  from  the  feveral  ways  by 
which  I have  obtained,  tho’  not  in  fuch  plenty,  a fulphur  of  anti- 
mony, colour’d  and  cumbuftible  like  common  brimftone.  And  to 
fhew,  that  diftill’d,  vitriolic  fpirits,  are  not  neceflary  to  be  obtain- 
ing of  fuch  a fulphur,  as  we  have  been  confidering  -,  I did,  by  the 
bare  diftillation  of  fpirit  of  nitre,  from  its  weight  of  crude  antimony, 
foon  feparate  a yellow,  and  very  inflammable  fulphur  ; which,  for 
ought  I know,  deferves  as  much  the  name  of  an  element,  as  any 
thing  the  chymifts  feparate  fro:*''  any  mineral  by  the  fire.  And  tho’ 
the  urinous  and  common  falts,  whereof  fal-armoniac  confifts,  remain’d, 
as  we  faid,  unfever’d  by  the  fire,  in  many  fuccefiive  fublimations  ; 
yet,  they  may  be  eafily  feparated,  by  pouring  upon  the  concrete,  fine- 
ly powder’d,  a folution  of  fait  of  tartar,  or  of  the  fait  of  wood-aflies, 
for,  upon  diligently  mixing  of  thefe,  a very  ftrong  fcent  of  urine 
will  enfue  : and,  perhaps,  a fharp  pain  in  the  eyes,  if  held  too  near. 

Both  thefe  effeCts  proceed  from  hence,  that  by  the  alkaline  fait,  the 


* M.  Geoffrey  fhews,  that  the  mixture 
of  any  vitriolic  falts  with  inflammable 
fubftances,  will  yield  common  brimftone  ; 
and  by  the  different  compofitions  he  has 
made  of  fulphur,  and  particularly  from  oil 
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of  vitriol,  and  oil  of  turpentine ; and  by 
the  analyfis  thereof,  when  thus  prepared,  he 
difcover’d  it  to  be  nothing  but  the  vitriolic 
fait,  united  with  the  cumbuftible  fubftance, 
French  Memoirs,  A.  1 704.  />.  381. 
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Chymiftry • fea-falt  that  enter’d  the  compofition  of  the  fal-armoniac,  is  rendred 
more  fixed  •,  and  thereby  a divorce  is  made  between  ic,  and  the  vola- 
tile, urinous  fait  •,  which  being,  at  once,  fet  at  liberty,  and  put  into 
morion,  begins  prefently  to  fly  away,  and  to  offend  the  noftrils  and 
eyes  it  meets  with  in  its  way.  And  if  the  operation  of  thefe  falts 
be,  in  convenient  glaflfes,  promoted  by  warmth,  even  that  of  a bath, 
the  afeending  fteams  may  eafily  be  caught,  and  reduced  into  a pene- 
trant fpirit,  abounding  with  a fait  *,  which  I have  fometimes  found 
to  be  Separable  in  a cryftalline  form.  I might  add,  that  tho’  fubli- 
mate,  confiding  of  falts  and  quick-filver,  combined  and  carried  up 
together  by  heat,  may  be  many  times  fublimed  by  a like  degree  of 
fire,  without  fuffering  any  divorce  of  the  component  bodies  ; yet  the 
mercury  will  be  eafily  fever’d  from  the  adhering  falts.  But  I rather 
obferve,  what  may  feem  ftrange,  that  by  fuch  an  addition,  as  feems 
only  to  promote  the  feparation,  there  may  eafily  be  obtained  from  a 
concrete,  that  by  the  fire  alone  is  readily  divifible  into  all  the  elements 
whereof  vegetables  are  fuppofed  to  confift,  a fimilar  fubftance,-  that 
differs  in  many  refpedfs  from  them  all.  For  I have  practis’d  a way, 
whereby  common  tartar,  without  the  addition  of  any  thing  that  is 
not  perfectly  a mineral,  except  falt-petre,  may,  by  one  diftillation,  in 
an  earthen  retort,  be  made  to  afford  plenty  of  real  fait,  ready  diflo- 
Juble  in  water  ; which  I found  to  be  neither  acid,  nor  of  the  fmell  of 
tartar  *,  and  to  be  almoft  as  volatile  as  fpirit  of  wine  *,  and,  indeed, 
of  a very  different  nature  from  all  that  is  ufually  feparated  by  fire 
from  tartar. 

The  fire,  even  when  it  divides  a body  into  fubffances  of  various 
confiftencies,  does  not  commonly  analyze  it  into  hypoftatical  principles, 
but  only  difpofes  its  parts  into  new  textures  ; and  thereby  produces 
concretes,  of  a new,  indeed,  but  compound  nature.  And  this  we  fhall 
abundantly  make  good  hereafter. 

Several  diftinbi:  fubffances  are  obtainable  from  fome  concretes,  with- 
out the  afliftance  of  fire  *,  w hich  no  lefs  deferve  the  name  of  elemen- 
tary, than  fome  which  chymifts  extort  by  the  violence  of  it. 

We  fee,  that  the  inflammable  fpirit  of  wine  may  not  only  be  fepa- 
rated by  the  gentle  heat  of  a bath,  but  may  be  diftill’d,  either  by 
the  help  of  the  fun-beams,  or  even  of  a dunghill  > being,  indeed,  of 
fo  fugitive  a nature,  that  it  is  not  eafy  to  keep  it  from  flying  away, 
even  without  the  application  of  external  heat.  I have  likewife  ob- 
ferved,  that  a vefifel  full  of  urine,  being  plac’d  in  a dunghill,  the  pu- 
trefa&ion,  after  fome  weeks,  ufually  opens  the  body  •,  fo  that  the  parts 
difbanding  the  faline  fpirit,  will,  within  no  very  long  time,  if  the 
veflel  be  not  ftopt,  fly  away  of  it  felf  •,  whence  from  fuch  urine,  I 
have  been  able  to  diftil  little  or  nothing,  befides  a naufeous  phlegm  ; 
inftead  of  the  adtive  and  piercing  flilt  and  fpirit  that  it  w'ould  have 
afforded,  when  firff  expos’d  to  the  fire,  if  the  veiTel  had  been  care- 
fully ftopt. 


It 
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It  will  be  very  hard  to  prove,  that  there  can  no  other  body,  or  Chymiji ry . 
way  be  found,  which  will,  as  well  as  the  fire,  divide  concretes  in- 
to  feveral  homogeneous  fubftances,  that  might,  confequently,  be  call’d 
their  elements,  or  principles,  as  well  as  thofe  feparated  or  produced 
by  the  fire.  For  fince  we  have  feen,  that  nature  can  fuccefsfully 
employ  other  inftruments  than  the  fire,  to  feparate  diftindt  fubftan- 
ces from  mixed  bodies  •,  how  know  we,  but  that  fhe  has  made,  or 
art  may  make,  fome  fubftance  a fit  inftrument  to  analyze  them  ; or 
that  fome  fuch  method  may  not  be  found  by  human  induftry  or 
chance  ; by  means  whereof  compound  bodies  may  be  refolved  into 
other  fubftances,  than  fire  divides  them  into.  And  why  the  products 
of  fuch  an  analyfis,  may  not  as  iuftly  be  called  the  component 
principles  of  the  bodies  that  afford  them,  will  not  be  eafily  fhewn  ; 
efpecially  fince  I fhall  hereafter  make  it  evident,  that  the  fubftances 
which  chymifts  term  falts,  fulphurs,  and  mercurys  of  bodies,  are  not 
fo  pure  and  elementary  as  they  prefume.  And  this  may,  therefore, 
be  more  freely  prefs’d  upon  the  chymifts,  becaufe  neither  the  Para- 
celjians , nor  the  Helmontians,  can  rejedt  it,  without  apparent  injury  to 
their  matters.  For  Helmont  more  than  once  informs  his  reader,  that 
both  Paracclfus  and  himfelf  pofifefs’d  the  famous  liquor  alkaheft  ; 
which,  for  its  great  power  in  refolving  bodies  irrefoluble  by  vulgar 
fires,  he  feems  to  call  Ignis  Gehenna.  To  this  liquor  he  afcribes,  and 
that  in  great  part  upon  his  own  experience,  fuch  wonders,  that  if 
we  fuppofe  them  true,  the  alkaheft  feems  a nobler  and  more  defire- 
able  fecret,  than  the  philofopher’s-ftone.  Of  this  univerfal  refolvent 
he  relates,  that  having  digefted  with  it  for  a competent  time,  a piece 
of  oaken  charcoal,  it  was  thereby  reduced  into  two  new  liquors,  and 
different  from  each  other  in  their  colour  and  fituation  *,  and  that  the 
whole  body  of  the  coal  was  reduced  into  thefe  liquors,  both  of 
them  feparable  from  his  immortal  menftruum  •,  which  remained  as 
fit  for  fuch  operations  as  before.  And  he,  moreover,  feveral  times 
tells  us,  that  by  his  powerful  and  unwearied  agent,  he  could  diffolve 
metals,  marcafites,  ft  ones,  vegetable  and  animal  bodies,  of  what  kind 
foever,  even  glafs  it  felf,  and,  in  a word,  all  kinds  of  mixed  bodies 
in  the  world,  into  their  feveral  fimilar  fubftances,  without  any  refi- 
dence,  or  Caput  mortuum.  And,  laftly,  we  may  gather  this  further 
from  his  informations,  that  the  homogeneous  fubftances  obtainable 
from  compound  bodies  by  his  penetrating  liquor,  were  often  very 
different,  both  as  to  number  and  nature,  from  thofe  into  which  the 
fame  bodies  are  ufually  divided  by  common  fire  ; for  in  our  com- 
mon analyfis  of  a mixed  body,  there  remains  a terreftrial,  and  very 
fixed  fubftance,  often  affociated  with  a fait  as  fixed  •,  while  our  author 
declares,  that  by  his  way  he  could  diftil  over  all  concretes,  without 
any  Caput  mortuum  •,  and,  confequently,  could  make  thofe  parts  of  the 
concrete  volatile,  which,  in  the  vulgar  analyfis,  would  have  been 
fix’d.  So  that  if  our  chymifts  will  not  rejedt  the  folemn  and  repeated 
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Chymiftry.  teftimony  of  a pcrfon,  acknowledged  one  of  the  greateft  in  their  way  ; 

they  muft  not  deny,  that  there  is  in  nature  another  agent,  able  to 
analize  compound  bodies  with  lefs  violence,  more  genuinely  and  more 
univerfally  than  the  fire.  And,  for  my  own  part,  tho’  I always  fay, 
in  cafe  of  any  ftrange  experiment  *,  “ he  who  hath  feen  it,  hath  more 
“ reafon  to  believe  it,  than  he  who  has  not  •,  ” yet  I have  found 
Helmont  fo  faithful  a writer,  even  in  feveral  of  his  improbable  expe- 
riments, that  I think  it  fomewhat  harfh  to  give  him  the  lie  *,  elpe- 
ci ally  in  what  he  delivers  upon  his  own  proper  trial.  And  having 
received  fome  things  from  very  credible  eye-witnefifes,  and  feen 
others  my  felf,  which  argue  fo  flrongly,  that  a circulated  fiilt,  or 
a menftruum,  may,  by  being  extracted  from  compound  bodies,  leave 
them  more  unlock’d,  than  a wary  naturalifl  would  eafily  credit  ; 
I dare  not  confidently  meafure  the  power  of  nature,  and  of  art,  by 
that  of  the  menftrua,  and  other  inftruments,  which  even  eminent 
chymifts  employ,  about  the  analizing  of  bodies  •,  nor  deny,  that  a 
menftruum  may,  from  a particular  concrete,  extract  fome  apparently 
fimilar  fubftance,  different  from  any  obtainable  from  the  fame  body, 
by  whatever  degree  of  fire,  or  manner  of  its  application.  And  I am 
the  more  unwilling  peremptorily  to  deny,  that  there  may  be  fuch 
openers  of  compound  bodies  •,  becaufe  among  the  experiments  which 
make  me  fpeak  thus  cautioufly,  there  were  fome  in  which  it  appear’d 
not  that  one  of  the  fubftances,  infeparable  by  common  fires  and 
menftrua,  could  retain  any  thing  of  the  fait  whereby  the  feparation 
was  made. 

Some  chymifts,  I know,  will  here  reply,  that  they  pretend  not,  by 
fire  alone,  to  feparate  their  hypoftatical  principles  out  of  all  compound 
bodies  *,  it  being  fufficient  that  the  fire  divides  them  into  fuch,  tho’ 
afterwards  they  employ  other  bodies  to  colleCt  the  fimilar  parts  of  the 
compound  ; as  ’tis  known,  that  tho’  they  make  ufe  of  water  to  colleCl 
the  faline  parts  of  afhes  from  the  terreftrial,  wherewith  they  are 
blended  •,  yet  it  is  the  fire  only  that  incinerates  bodies,  and  reduces 
the  fixed  part  of  them  into  the  fait  and  earth,  whereof  afhes  confift. 
But  I here  only  argue  againft  thofe  vulgar  chymifts,  who  themfelves 
believe,  and  would  perfwade  others,  that  the  fire  is  not  only  an 
univerfal,  but  an  adequate  and  fufficient  inftrument  to  analyze  mix’d 
bodies  with.  For,  as  to  their  practice  of  extracting  the  fix’d  fait  out 
of  afhes,  by  the  affufion  of  water,  ’tis  obvious  to  alledge,  that  the 
water  only  affembles  together  the  fait,  which  the  fire  had  before 
divided  from  the  earth  •,  as  a fieve  does  not  further  break  the  corn, 
but  only  bring  together,  into  two  diftinCt  heaps,  the  flower,  and 
the  bran  i whofe  corpufcles  before  lay  promifcuoufly  blended  in  the 
meal. 

But  tho’  I allow  the  chymifts,  after  the  fire  has  done  its  office,  the 
ufe  of  fair  water  to  make  their  extractions  with,  in  fuch  cafes  wherein 
the  water  does  not  co-operate  with  the  fire,  to  make  the  analyfis  ; yet 
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fince  I grant  this,  but  upon  fuppofition,  that  the  water  only  wafties  Chymiftry . 
oft'  the  faline  particles  which  the  fire  alone  has  before  extricated  in  the  * ^ ■ 

analyz’d  body,  it  is  not  reafonable  to  extend  this  concefiion  to  other 
liquors  that  may  add  to  what  they  difiolve. 

And  this  premis’d,  I obferve,  that  many  of  the  preceding  inftances, 
are  fuch  as  the  objedion  will  not  at  all  reach.  For  fire  can  no  more, 
with  the  affiftance  of  water,  than  without  it,  feparate  any  of  the  three 
principles  from  gold,  filver,  mercury,  &c. 

Hence  we  may  infer,  that  fire  is  not  an  univerfal  analyzer  of  mix’d 
bodies  ; fince  of  the  metals  and  minerals,  wherein  chymifts  have  moll 
exercifed  themfelves,  there  appear  fcarce  any  which  they  are  able  to 
analyze  by  fire,  or  from  which  they  can  unqueftionably  feparate,  even 
any  one  of  their  hypoftatical  principles. 

It  will  alfo  remain  true,  notwithftanding  the  objedion,  that  there 
may  be  other  ways  than  the  ufual  analyfis  by  fire,  to  feparate  from  a 
compound  body  fubftances,  as  homogeneous  as  thofe  which  chymifts 
fcruple  not  to  reckon  among  their  three  principles ; that  with  conveni- 
ent additions,  fuch  fubftances  may  be  feparated  by  the  help  of  the  fire, 
as  cou’d  not  be  fo  by  the  fire  alone,  witnefs  the  fulphur  of  antimony  ; 
and  laftly,  fince  it  appears  too,  that  the  fire  is  but  one  of  the  inftruments 
that  muft  be  employed  in  the  refolution  of  bodies  •,  whenever  any  men- 
ftruum  or  other  addition  is  employed  together  with  the  fire,  to  obtain 
a fulphur  or  a fait  from  a body,  we  may  well  take  the  freedom  to  exa- 
mine, whether  or  no,  that  menftruum  hereby  helps  to  feparate  the  prin- 
ciple obtain’d  by  it,  or  whether  there  intervenes  not  a coalition  of  the 
parts  of  the  body  wrought  upon,  with  thofe  of  the  menftruum ; whence 
the  produced  concrete  may  be  judg’d  to  refult  from  the  union  of  both. 

And  it  will  be  farther  allowable  for  us  to  confider,  how  far  any  fub- 
ftance,  feparated  by  the  help  of  fuch  addition,  ought  to  pafs  for  one 
of  the  three  principles  •,  fince  by  one  way  of  handling  the  fame  mix’d 
body,  it  may,  according  to  the  nature  of  the  addition,  and  the  me- 
thod of  working  upon  it,  yield  fubftances  different  from  thofe  it  may 
afford  by  other  additions,  and  a different  method.  Nay,  they  may, 
as  we  formerly  faid,  differ  from  any  of  the  fubftances  into  which  a 
concrete  is  divifible  by  the  fire  without  additions,  tho%  perhaps,  thofe 
additions  do  not,  as  ingredients,  enter  the  compofition  of  the  body 
obtain’d  •,  but  only  diverfify  the  operation  of  the  fire  upon  the  con- 
crete, which,  by  the  fire  alone,  may  be  divided  into  as  great  a num- 
ber of  different  fubftances,.  as  any  of  the  chymifts  teach  that  of  their 
elements  to  be. 

But  many  Peripatetics , to  prove  fire  the  true  analyzer  of  bodies,  will 
plead,  that  it  is  the  very  definition  of  heat  given  by  Arijlotle , “ to  be 
“ that  which  affembles  things  of  a fimilar,  and  disjoins  thofe  of  an  op- 
“ pofite  nature.  ” To  which  I anfwer,  that  this  effect  is  far  from  being 
fo  effential  to  heat-  as  ’tis  generally  imagin’d  ; for  the  true  and  genuine 
property  of  heat  is  rather  to  put  in  motion,  and-  thereby  diffociate 
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Chymiftry.  the  parts  of  bodies,  and  fubdivide  them  without  regard  to  their  being 
homogeneous  or  heterogeneous  ; as  appears  in  the  boiling  of  water,  the 
dift illation  of  quick-filver,  or  the  expofing  of  bodies  to  the  adion  of 
fire  •,  where  all  that  the  fire  can  do  is,  to  divide  the  body  into  very  mi- 
nute parts,  which  are  of  the  fame  nature  with  one  another,  and  with 
their  wholes,  as  their  reduction,  by  condenfation,  proves.  And  even 
when  the  fire  leems  mod  to  afiociate  fuch  things  as  are  fimilar,  and  dif- 
join  fuch  as  are  diffimilar,  it  produces  that  effed  only  by  accident  ; 
for  the  fire  does  but  diffolve,  or  rather  fhatter  the  frame  or  ftrudure 
that  kept  the  heterogeneous  parts  of  bodies  together,  under  one  com- 
mon form  ; upon  which  diffolution  the  component  particles  of  the 
mix’d  body  being  freed  and  fet  at  liberty,  naturally,  and  often  with- 
out any  operation  of  the  fire,  afiociate  themfelves  each  with  its  like, 
or  rather  take  thofe  places  which  their  feveral  degrees  of  gravity  or 
levity,  fixednefs  or  volatility,  afiign  them.  Thus  in  the  diftillation  of 
human  blood,  the  fire  firft  begins  to  difiolve  the  cement  of  the  body, 
when  the  water  being  the  mod  volatile  and  eafie  to  be  extraded,  is  ei- 
ther by  the  fiery  atoms,  or  the  agitation  they  are  put  into  by  the  fire, 
firft  carried  up  till  forfaken  by  that  which  rais’d  it,  its  own  weight 
finks  it  down  into  the  receiver;  but  all  this  while  the  other  principles 
of  the  concrete  remain  unfever’d,  and  require  a ftronger  degree  of  heat 
to  make  a feparation  of  its  more  fix’d  elements  ; and  therefore  the  fire 
muft  be  increafed  to  carry  over  the  volatile  fait  and  the  fpirit,  which, 
tho’  fuppofed  to  be  different  principles,  and  tho’  really  of  a different 
confiftence,  are  yet  of  an  almoft  equal  volatility.  After  thefe  comes 
over  the  oil,  and  leaves  behind  the  earth  and  the  alkali ; which,  be- 
ing equally  fix’d,  the  fire  fails  to  fever  them,  notwithftanding  the  defi- 
nition of  the  fchools.  And  if  into  a red  hot  iron  retort,  you  caft  the  mat- 
ter to  be  diftiil’d,  you  may  obferve,  that  the  predominant  fire  will 
carry  up  all  the  volatile  elements,  confufedly,  in  one  fume,  which  af- 
terwards take  their  place  in  the  receiver,  either  according  to  the  de- 
gree of  their  refpedive  gravity,  or  to  the  exigency  of  their  feveral 
textures.  Thus  ’tis  obfervable,  that  tho’  oil,  or  liquid  fulphur,  be  one 
of  the  dements,  feparated  by  the  analyfis,  yet  the  heat  which  acci- 
dentally unites  the  particles  of  the  other  volatile  principles,  has  not 
always  the  fame  operation  on  this  ; for  there  are  feveral  bodies  which 
yield  two  kinds  of  oils,  whereof  the  one  finks  to  the  bottom  of  that 
fpirit  on  which  the  other  fwims.  And  I have  two  oils,  carefully  made 
of  the  fame  parcel  of  human  blood,  which  not  only  differ  extremely 
in  colour,  but  fwim  upon  one  another,  without  mixing  ; and  if,  by 
agitation,  confounded,  will,  of  themfelves,  feparate  again. 

And  that  the  fire  often  divides  bodies,  upon  this  account,  thatfomeof 
their  parts  are  more  fix’d,  and  others  more  volatile,  how  far  loever 
either  of  the  two  may  be  from  a pure,  elementary  nature,  is  obvious 
enough,  in  the  burning  of  wood,  which  the  fire  diftipates  into  fmoke 
and  afhes ; for  not  only  the  latter  of  thefe  is  confeffedly  made  up  of 

l . two 
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two  fuch  different  bodies,  as  earth  and  fait,  but  the  former  being  Chymijhy. 
condens’d  into  foot,  difcovers  it  felf  to  contain  fait,  oil,  fpirit  and 
earth,  with  fome  portion  of  phlegm  ; all  which  being  almoft  equally 
volatile,  in  that  degree  of  fire  which  forces  them  up,  are  carried  away 
together  •,  but  may  afterwards  be  feparated  by  other  degrees  of  fire, 
whofe  orderly  gradation  allows  the  difference  of  their  volatility  to 
difcover  it  felf*.  Befides,  if  two  different  bodies,  united  into  one  mafs, 
be  both  fufficiendy  fix’d,  the  fire,  finding  no  parts  volatile  enough  to 
be  carried  up,  makes  no  feparation  at  all  ; as  appears  by  a mixture 
of  melted  filver  and  gold,  whofe  component  metals  may  be  eafily 
feparated  by  Aqua  forlis , or  Aqua  regia  but  in  the  fire  alone,  tho’ 
vehement,  they  remain  unfever’d  •,  that  only  dividing  the  body  into 
fmaller  particles,  in  which  either  the  little  nimble  atoms  of  fire,  or 
its  brifk  and  numberlefs  ffrokes  upon  the  vefiels,  hinder  reft  and  con- 
tinuity, without  producing  any  elementary  principles.  Moreover,  the 
fire  fometimes  does  not  feparate  fo  much  as  unite  bodies  of  a different 
nature  •,  provided  they  be  near  allied  in  fixednefs,  and  have  in  the 
figure  of  their  parts,  an  aptnefs  to  coalition  ; as  we  fee  in  making 
many  plaifters,  ointments,  (Ac.  and  in  fuch  metalline  mixtures,  as  that 
made  by  melting  together  two  parts  of  clean  brafs,  with  one  of  pure 
copper  •,  of  which,  fome. ingenious  tradefmen,  caft  curious  patterns  for 
gold  and  filver  works.  Sometimes  the  bodies  mix’d  by  the  fire,  are 
different  enough,  as  to  fixednefs  and  volatility,  yet  fo  combined  by  the 
firft  operation  of  the  heat,  that  it  only  afterwards  ferves  to  pulverize 
them.  This  is  vifible  in  the  preparation  of  Mercurius  dulcis  *,  where 
the  faline  particles  of  the  vitriol,  fea-falt,  or  nitre,  employ’d  to  make 
the  fublimate,  fo  unite  themfelves  with  the  mercurial  particles,  made 
ufe  of  firft  to  prepare  the  fublimate,  and  then  to  dulcify  it,  that  the 
faline  and  metalline  parts  rife  together  in  many  fucceflive  fublimations, 
as  if  they  all  made  but  one  body  *,  and  fometimes  too,  the  fire 
combines  the  different  elements  of  a body  fo  firmly,  that  nature  her 
felf,  very  feldom  makes  lefs  diffoluble  unions.  For  the  fire  meeting 
with  fome  bodies  exceedingly,  and  almoft  equally  fix’d,  inftead  of 

mak- 


* M.  Homberg  has  been  very  curious  to 
obtain,  if  poffible,  the  true  principles  of 
plants  by  chymical  analyfis.  1 he  refult  of 
his  numerous  experiments,  is,  that  fait,  oil, 
water,  and  earth,  are  conftantly  found  in 
all  vegetable  prcduftions,  in  what  manner 
foever  their  analyfis  be  made  ; that  accord- 
ing to  the  difference  in  the  operation,  thefe 
principles  are  more  or  bfs  volatile,  or  fixt  ; 
that  their  different  volaulity,  and  fixednefs, 
may  proceed  as  v eil  trem  the  fermehtation 
of  the  body,  as  the  force  of  the  fire  ; that 
a ftrong  fire,  by  driving  o\er  all  the  prin- 
ciples at  once,  confounds  the  analyfis ; that 


.icr-i  v“.c  tu.  fit  it: 

the  fire  always  evaporates  fome  parts  of  the 
fubjefl,  which  can  never  be  recover’d  ; that 
to  obtain  thefe  principles,  as  pure  as  pof- 
fible, only  fermentation  and  a gentle  fife 
fhould  be  employ’d  ; and  laftly,  that  the 
conftitution  and  virtue  of  every  plant,  con- 
fiding in  the  exaft  proportion,  arrangement, 
and  texture  of  its  principles,  the  fire  either 
i del  troys  \vhat  fets  tire  difference  between 
j two  very  dilfimilar  plants,  or,  the  fame  vege- 
table, once  analyzed,  can  fcarce  be  per- 
fectly retiored.  See  Hijl.  de  P Academ. 
R.  As  1701,  p,  86,  and  Memoirs , p.  148. 
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Chymiftry.  making  a reparation,  caufes  fo  drift  an  union,  that  it  felf  alone  h 
unable  to  difiblve  it ; as  when  an  alkaline  fait,  and  the  terrefirial  refidue 
of  the  afhes,  are  incorporated  with  pure  fand,  and  by  vitrification, 
made  one  permanent  body,  the  greenifh  fort  of  glafs,  that  eludes 
the  greated  violence  of  the  fire.  I have  fome  pieces  of  glafs,  which 
I law  flow  down  from  an  earthen  crucible,  expos’d  for  a good  while 
with  filver  in  it,  to  a very  vehement  fire.  And  thofe,  who  deal 
much  in  the  fufion  of  metals,  inform  me,  that  the  melting  of  a great 
part  of  a crucible,  is  no  great  wonder  in  their  furnaces.  I remember 
I have  obferv’d  too,  in  the  melting  of  great  quantities  of  iron  out  of 
ore,  by  the  help  of  charcoal,  that  by  the  prodigious  vehemence  of 
the  fire,  part  of  the  materials  expos’d,  was,  indead  of  being  analyz’d, 
fufed,  and  turn’d  into  a dark,  folid,  and  very  ponderous  glafs  ; and 
this  happens  in  fuch  quantities,  that  in  fome  places,  I have  feen,  the 
very  high  ways,  near  fome  iron-works,  mended  with  fuch  lumps  of 
glafs.  I have  alfo  obferv’d,  that  fome  kind  of  fire- done  it  felf,  hav- 
ing been  employ’d  in  furnaces,  where  it  was  expos’d  to  very  drong, 
and  lading  fires,  has  had  all  its  fix’d  parts  fo  wrought  on  thereby, 
as  to  be  perfectly  vitrified  ; as  I have  try’d,  by  forcing  from  it  pretty 
large  pieces  of  perfect,  tranfparent  glafs.  And  to  fhew,  that  the  pre- 
ceding definition  of  heat,  is  not  countenanced  by  that  of  its  contrary 
quality  cold,  which  is  faid  to  affociate  things  homogeneous  and  he- 
terogeneous •,  I muft  obferve,  that  neither  is  this  definition  unquedi- 
onable  : for  the  union  of  heterogeneous  bodies,  fuppos’d  to  be  the 
genuine  production  of  cold,  is  not  performed  by  every  degree  of  that 
quality.  We  fee,  for  indance,  that  when  the  urine  of  healthy  men, 
has  been  differ'd  to  Hand  for  a while,  the  cold  makes  a feparation  of 
the  thinner  part  from  the  grofier,  which  fubfides  to  the  bottom,  and 
grows  opake  there  ; whereas,  if  the  urinal  be  made  warm,  thofe 
parts  readily  mix  again,  and  the  whole  liquor  becomes  tranfparent 
as  before.  And  when  by  glaciation,  wood,  draw,  dull,  water,  &V. 
are  fuppos’d  to  be  united  into  one  lump  of  ice,  the  cold  does  not 
caufe  any  real  union  of  thefe  bodies,  but  only  hardening  the  aqueous 
parts  of  the  liquor  into  ice,  the  other  bodies  being  accidentally  pre- 
fent  in  that  liquor,  are  frozen  up  in  it,  not  really  incorporated. 
And  accordingly,  if  we  expofe  a heap  of  mony,  confiding  of  gold, 
filver,  and  copper  coins,  or  any  other  bodies  of  different  natures, 
which  are  uncapable  of  congelation,  to  ever  fo  intenfe  a degree  of 
cold  ; we  find  not  they  are  at  all  fo  much  as  compacted  thereby, 
much  lefs  united  together  : and  even  in  liquors  themfelves,  we  find 
phenomena,  which  induce  us  to  quedion  the  definition  we  are  exa- 
mining. If  the  authority  of  Paracelfus  were  a diffident  proof  in  mat- 
ters of  this  nature,  I might  here  infid  on  that  procefs  of  his,  whereby 
he  teaches,  that  the  eflence  of  wine  may  be  druck  to  the  center, 
and  fever’d  from  the  phlegm  and  ignoble  part,  by  the  aflidance  of  con- 
gelation. 


But 
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But  I dare  not  Jay  much  ftrefs  upon  this  procefs,  becaufe  I have  Cbymftry. 
found,  that  if  it  were  true,  it  would  be  but  feldom  practicable  in 
this  country  upon  the  belt  wine  *,  for  in  our  fharpeft  winters,  I cou’d 
never  tolerably  freeze  a thin  vial  of  canary  ; and  even  with  lnow 
and  fait,  but  little  deeper  than  the  furface  : and  I fuppofe  it  is  not 
every  degree  of  cold,  capable  of  congealing  liquors,  which  will  make 
fuch  an  analyfis  of  them  by  feparating  their  aqueous  and  fpirituous 
parts  •,  for  I have,  fometimes,  feverally  frozen  red  wine,  urine,  and 
milk,  but  could  not  obferve  any  feparation.  And  the  Dutch , who 
winter’d  in  Nova  Zcmbla , tho’  they  relate,'  that  there  was  a feparation 
of  parts  made  in  their  frozen  beer,  about  the  middle  of  November 
yet  of  the  freezing  of  their  fack  in  December  following,  they  only 
fay  “ it  was  frozen  very  hard  ; fo  that  when  every  man  was  to 
“ have  his  part,  we  were  forc’d  to  melt  it  in  the  fire.”  In  which 
words  they  imply,  not  that  their  fack  was  divided  into  different  fub- 
fiances,  as  their  beer  had  been.  But  notwithftanding  this,  I am  of  opi- 
nion, that  even  cold  may,  fometimes,  unite  fimilar,  and  feparate  dif- 
fimilar  fubftances.  I once  purpofely  caus’d  a plant,  abounding  with 
fulphureous  and  fpirituous  parts,  to  be  boiled  in  fair  water  *,  and  ha- 
ving expos’d  the  decoction  to  a fharp  north  wind,  in  a very  frofty 
night,  I obferv’d,  that  the  more  aqueous  parts  of  it  were,  by  the 
next  morning,  turn’d  into  ice  ; towards  the  innermoft  part  of  which, 
the  more  agile  and  fpirituous  portions,  as  I then  conjectured,  having 
retreated,  they  there  preferv’d  themfelves  unfrozen,  in  the  form  of  a 
high  colour’d  liquor  •,  the  aqueous  and  fpirituous  parts  having  been  fo 
(lightly  blended  in  the  decoction,  that  they  were  eafily  feparable  by 
fuch  a degree  of  cold,  as  would  not  have  divorc’d  the  parts  of  urine 
or  wine,  which,  by  fermentation  or  digeftion,  are  more  intimately 
afiociated  with  each  other.  But  the  Dutch , in  Nova  Zembla , found  a 
barrel  of  beer  fo  frozen,  that  the  fpirituous  part  appear’d  feparated 
from  the  yeaft,  whilfi  fome  on  the  outfide  of  the  vefiel  was  frozen 
as  hard  as  glue  •,  the  other,  which  was  converted  to  ice,  being  almoft 
infipid. 

And  having  once  purpofely  try’d  to  freeze  fome  beer,  that  was 
moderately  ftrong,  in  glafs  vefiels  with  fnow  and  fait,  I obferv’d,  that 
there  came  out  of  the  neck  a certain  thick  fubftance,  which,  it  feems, 
was  much  better  able  than  the  reft  of  the  liquor,  that  I found  turn’d 
into  ice,  to  refifi  the  froft  ; and  which,  by  its  colour  and  confidence, 
feem’d  manifeftly  to  be  yeaft.  This,  I confefs,  fomewhat  furpriz’d 
me  ; becaufe  I could  not  difeern  by  the  taft,  or  find  by  enquiry,  that 
the  beer  was  too  new,  to  be  very  fit  for  drinking.  I might  confirm 
the  Dutchmens  relation,  by  what  lately  happen’d  to  a friend  of  mine, 
who  complain’d  to  me,  that  having  brew’d  fome  ale  in  Holland , the 
cold  of  the  winter  there,  froze  it  into  ice,  and  left  only  a fmall  pro- 
portion  of  a very  ftrong  and  fpirituous  liquor. 

O o 


VOL.  III. 


SEC  T. 


282 


The  Sceptical  Chymifl. 


SECT.  II. 

Chymijlry.  TT  is  not  fo  certain,  as  both  chymifts  and  AnjloteUans  imagine, 

L/YNJ  X that  every  feemingly  fimilar,  or  diftinft  fubftance,  feparated  from 
thin  7 obtain  a body,  by  the  help  of  the  fire,  was  president  in  that  fubftance, 
eTfrom  a Tody  a principle.  I do  not  mean,  that  any  thing  is  feparable  from  a 
by  fire,  -were  body  by  fire,  that  was  not  materially  pre-exiftent  in  it  •,  for  it  far 
not  iu  proper  exceeds  the  power  of  meer  natural  agents,  to  produce  a-new,  fo 
mg, e nicnts.  much  as  a flngle  atom  of  matter,  which  they  can  only  modify  and 
alter,  not  create. 

Nor  do  I peremptorily  deny,  that  fome  things  obtain’d  by  the 
fire  from  a mix’d  body,  may  have  been  more  than  barely  materially 
pre-exiftent  in  it  ; fince  there  are  concretes,  which  before  being  ex- 
pos’d to  the  fire,  fhew  they  abound  fome  with  fait,  and  others  with 
fulphur.  It  will  ferve  the  prefent  purpofe,  if  it  appear,  that  fe- 
veral  things,  obtain’d  from  a mix’d  body,  expos’d  to  the  fire,  were 
not  its  ingredients  before  ; for  then  it  will  be  rational  to  expect,  that 
chymifts  may  deceive  themfelves  and  others,  in  concluding,  refolutely 
and  univerfally,  thofe  fubftances  to  be  the  elementary  ingredients  of 
bodies,  barely  feparated  by  the  fire,  of  which  it  may  yet  be  que- 
ftion’d  whether  they  exift  or  no  •,  at  leaft  till  fome  other  argument 
than  that  drawn  from  the  analyfis,  be  produced  to  refolve  the 
doubt. 

I fay  then,  it  may,  without  abfurdity,  be  doubted,  whether  the. 
different  fubftances  obtainable  from  a concrete  diflipated  by  the  fire, 
were  exiftent  in  it,  in  that  form  (at  leaft,  as  to  their  minute  parts,) 
wherein  we  find  them  after  the  analyfis,  fo  that  the  fire  only  disjoin’d 
and  extricated  the  corpufcles  of  one  principle  from  thofe  of  another, 
wherewith  they  before  were  blended. 

'That  all  com-  Upon  this  fuppofition,  I fhall  endeavour  to  fhew,  firft,  that  fuch 
pound  bodies  fubftances,  as  chymifts  call  principles,  may  be  produced  de  novo  ; and 
'mlVin^Tmie  fccondly>  to  make  it  probable,  that  by  the  fire  we  may  actually  ob- 
° me  chan;  cal  tain  from  fome  mix’d  bodies  fuch  fubftances,  as  were  not,  in  the 
properties.  fenfe  deliver’d,  pre-exiftent  in  them. 

Now,  if  it  be  true,  as  ’ tis  probable,  that  compound  bodies  differ 
from  one  another,  in  nothing  but  the  various  textures,  refulting  from 
the  magnitude,  fhape,  motion,  and  arrangement  of  their  fmall  parts, 
it  will  not  be  irrational  to  conceive,  that  one  and  the  fame  parcel  of 
univerfal  matter,  may,  by  various  alterations  and  contextures,  be  brought 
to  deferve  the  name  fometimes  of  a fulphureous,  and  fometimes  of  a 
terreftrial  or  aqueous  body. 

Argued  from  About  the  beginning  of  May , I caus’d  my  gardener  to  dig  out  a 
growth  of  convenient  quantity  of  good  earth,  to  dry  it  well  in  an  oven,  to 
weigh  it,  to  put  it  in  an  earthen  pot,  almoft  level  with  the  furface 
1 of 
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or  the  ground,  and  to  fet  in  it  a particular  feed  of  fquafh,  or  the  Chymijlrv, 

Indian  kind  of  pompion,  of  fudden  growth  •,  this  feed  1 order’d  him 

to  water  only  with  rain  or  fpring-water.  ’Twas  delightful  to  behold 

how  fall:  this  grew,  tho’  unfeafonably  fown  •,  but  the  winter  coming 

on,  hinder’d  it  from  attaining  any  thing  of  its  due  magnitude  •,  which 

made  me  order  it  to  be  taken  up  about  the  middle  of  Obiober.  This 

being  carefully  done,  it  weigh’d  with  the  ftalk  and  leaves  two  pounds 

and  three  quarters  ; then  the  earth  being  baked  as  formerly,  its  weight 

was  found  the  fame  as  at  firft  •,  and  being  fet  into  the  oven  twice  more, 

and  weigh’d  again,  it  fhrunk  little  or  nothing. 

But  I mull  not  conceal,  that  in  another  experiment  of  this  kind, 
the  earth  feern’d  to  have  been  much  more  wafted  ; yet  here,  as  well 
as  in  the  former  trial,  it  appeared,  that  the  main  body  of  the  plant, 
confifted  of  tranfmuted  water.  And  I might  add,  that  I caus’d  the 
former  experiment,  with  large  pompions,  to  be  repeated  with  fo 
good  fuccefs,  that  it  not  only  much  furpafs’d  any  I made  before,  but 
feem’d  ftrangely  to  conclude  what  I am  pleading  for.  The  like  ex- 
periments may  be  as  conveniently  try’d  with  the  feeds  of  any  plant, 
whofe  growth  is  hafty,  and  its  fize  large.  If  tobacco  will  thrive  in. 

thefe  cold  climates,  in  earth  unmanured,  it  would  not  be  amifs  to 

make  a trial  with  it  ; for  it  is  an  annual  plant,  that  rifes,  wfcere  it 

profpers,  fometimes  as  high  as  a tall  man  ; and  I have  had  leaves  of 

it  in  my  garden,  near  a foot  and  a half  broad.  But  the  next  time  I 
make  this  experiment,  it  fhall  be  with  feveral  feeds  of  the  fame 
fort,  in  the  fame  pot  of  earth  i that  fo  the  event  may  be  the  more 
confpicuous.  But  becaufe  every  body  has  not  conveniency  of  time 
and  place,  for  this  experiment,  I made  fome  fhorter,  and  more  ex- 
peditious trials  in  my  chamber.  I took  a top  of  fpear-mint,  about  an 
inch  long,  and  put  it  into  a vial  full  of  fpring-water,  fo  that  the 
upper  part  of  the  mint  reach’d  above  the  neck  of  the  glafs,  while 
the  lower  was  immers’d  in  the  water  ; within  a few  days,  this  mint 
began  to  fhoot  out  roots  into  the  water,  to  difplay  its  leaves,  and  to 
afpire  upwards  •,  and  in  a fbort  time,  it  had  numerous  roots  and  leaves, 
and  thefe  very  ftrong  and  fragrant  of  the  odour  of  the  mint  ; but 
the  heat  of  my  chamber,  as  I fuppofe,  kill’d  the  plant,  when  it 
was  grown  to  have  a pretty  thick  ftalk  *,  which  with  the  various  and 
ramified  roots  it  fhot  into  the  water,  as  if  it  had  been  earth,  pre- 
fented  a pleafant  fpedlacle.  The  like  I have  try’d  with  fweet  mar- 
joram, and  found  the  experiment  fucceed  alfo,  tho’  fomewhat  more 
flowly  with  baulm  and  penniroyal,  &c.  And  one  of  thefe  vegetables, 
r.ourifti’d  only  by  water,  having  obtain’d  a competent  growth,  I 
caus’d  to  be  diftill’d  in  a fmall  retort  ; and  thereby  obtain’d  fome 
phlegm,  a little  empyreumatical  fpirit,  a fmall  quantity  of  aduft  oil, 
and  a Caput  mortuum , which  appearing  to  be  a coal,  I concluded  it 
ro  confift  of  fait  and  earth  ; but  the  quantity  of  it  was  fo  fmall,  that 
I forbore  to  calcine  it.  The  water  ufed  to  nourilh  this  plant,  was 
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And  water 
being  the  prin- 
ciple of  all 
things . 


not  fhifted,  nor  renewed  ■,  and  I chofe  fpring-water,  rather  than 
rain-water,  becaufe  the  latter  is  more  difcernably  a kind  of  'rrc&'O'Trspfju'x, 
which,  tho’  free  from  groffer  mixtures,  feems  to  contain  in  it,  befides 
the  fteams  of  feveral  bodies  wandering  in  the  air,  a certain  fpirituous 
fubftance,  which  may  be  extracted  out  of  it  ; and  is  by  fome  miftaken 
for  the  fpirit  of  the  world  embodied. 

But  Helmont  avers,  that  he  took  200  pounds  of  earth,  dry’d  in  an 
oven  * and  having  put  it  into  an  earthen  vefiel,  and  moiften’d  it  with 
rain-water,  planted  in  it  the  trunk  of  a willow  tree,  of  five  pound 
weight  ; this  he  water’d,  as  occafion  requir’d,  with  rain,  or  with 
diftill’d  water  ; and  to  keep  the  adjacent  earth  from  getting  into  the 
vefiel,  he  employed  a perforated  plate  of  iron.  After  five  years  he 
took  out  the  tree,  weigh’d  it,  and  computing  the  leaves  that  fell  in 
four  autumns,  he  found  it  to  weigh  169  pounds,  and  about  three 
ounces.  And  having  again  dry’d  the  earth  it  grew  in,  he  found  it  to 
want  of  its  former  weight  of  200  pounds,  only  about  two  ounces  *,  fo 
that  164  pounds  of  the  roots,  wood,  and  bark,  which  conftituted  the 
tree,  feem  to  have  fprung  from  the  water.  And,  doubtlefs,  if  Helmont 
had  made  any  analyfis  of  this  plant,  as  I did  of  one  of  my  plants, 
fed  only  with  fair  water,  it  would  have  afforded  him  the  like  diftin£l 
fubftlfnces,  as  another  vegetable  of  the  fame  kind. 

Helmont , we  know  too,  afierts,  that  all  mix’d  bodies  fpring  from  one 
element  ; and  that  vegetables,  animals,  marcafites,  ftones,  metals,  &c. 
are  materially  but  fimple  water,  difguiz’d  into  thefe  various  forms  by 
the  plaftic  virtue  of  their  feeds  ; and  his  principal  reafons  for  it  feems  to 
be  thefe.  1 . The  ultimate  reduction  of  mixed  bodies  into  infipid  water. 
2.  The  viciffitude  of  the  fuppofed  elements.  And,  3.  The  production 
of  perfectly  mix’d  bodies  out  of  fimple  water.  And,  firft,  he  affirms, 
that  his  alkahefi:  adequately  refolves  plants,  animals,  and  minerals,  in- 
to one  liquor,  or  more,  according  to  their  feveral  internal  differences 
of  parts  i and  that  the  alkahefi:  being  abftradled  from  thefe  liquors, 
in  the  fame  weight  and  with  virtue,  as  when  it  diflolv’d  them,  the 
liquors  may,  by  frequent  cohobations  from  chalk,  or  fome  other  pro- 
per matter,  be  totally  depriv’d  of  their  feminal  endowments,  and  re- 
turn at  laft  to  their  firft  matter,  infipid  water.  Other  ways  he  alfo 
propofes,  to  diveft  fome  particular  bodies  of  their  borrowed  fhapes, 
and  make  them  return  to  their  firft  fimplicity.  The  fecond  topic 
whence  Helmont  argues  water  to  be  the  material  caufe  of  mixed  bodies, 
is,  that  the  other  fuppofed  elements  may  be  tranfmuted  into  one  ano- 
ther. But  the  experiments  he  produces  on  this  occafion  are  fo  difficult 
to  be  made  and  judg’d  of,  that  I fhall  not  infill  upon  them.  Befides, 
if  they  were  granted  to  be  true,  his  inference  from  them  is  fomewhat 
difpucable  ; and  as  our  author  in  his  firft  argument,  endeavours  to 
prove  water  the  foie  element  of  mix’d  bodies,  by  their  ultimate  refo- 
Jution,  when  by  his  alkahefi;,  or  fome  other  conquering  agent,  the 
feeds  have  been  worn  out,  or  deftroyed,  which  difguized  them  ; lo 
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in  his  third  argument,  he  attempts  to  fhew  the  fame  by  the  conftitu-  Cbymiftry. 

tion  of  bodies  •,  which  he  afferts  to  be  nothing  but  water  fubdued  by 

feminal  virtues.  Of  this  he  gives  various  inflances,  as  to  plants  and 

animals  *,  but  feveral  of  them  being  difficult,  either  to  be  made  or 

underflood,  and  others  of  them  liable  to  different  exceptions  ; the  in- 

flance  of  the  willow-tree  feems  the  moft  proper  to  infill  on.  However, 

this  opinion  of  his  is  no  new  one  •,  tho’  the  arguments  for  it  may,  in 

great  meafure,  be  his  own.  The  dodlrine  is  afcribed  to  Thales , to 

Homer , to  Hefiod , to  Mofes , and  to  the  Phoenicians,  who  taught,  that 

the  earth  was  made  of  water  and  from  them,  ’tis  fuppofed  that 

Thales  took  it. 

And  tho’  Helmont  produces  no  in  fiance  of  any  mineral  body,  and 
fcarce  of  any  animal,  generated  of  water  •,  yet  a French  chymifl, 

M.  de  Rochas , affords  us  an  experiment,  which,  if  it  fucceeded  as  he 
delivers  it,  is  very  remarkable.  “ Having,”  fays  he,”  found  fur- 
tc  prizing  things  from  the  natural  operation  of  water,  I was  willing 
“ to  know  what  might  be  done  with  it  by  art.  I therefore  took  wa- 
“ ter,  which,  I knew,  was  mixed  with  no  other  thing  than  the  fpirit 
“ of  life  ; and  by  a heat  artificial,  continual,  and  proportionate,  I 
“ prepared  and  difpofed  it  by  the  graduations  of  coagulation,  conge  - 
“ lation,  and  fixation,  till  it  was  turned  into  earth,  which  produced 
“ animals,  vegetables,  and  minerals.  I fay  not  what  animals,  vege- 
“ tables,  and  minerals,  for  that  is  referved  for  another  occafion  ; but 
“ the  animals  moved  of  themfelves,  eat,  &c.  and  by  the  anatomy  I 
“ made  of  them,  I found  them  compos'd  of  much  fulphur,  little  mer- 
“ cury,  and  lefs  fait.  The  minerals  began  to  grow  and  increafe,  by 
“ converting  into  their  own  nature  one  part  of  the  earth  thereto  dif- 
“ pofed  ; they  were  folid  and  heavy.  And  by  this  truly  demonflrative 
“ fcience,  chymiflry,  I found  that  they  were  compofed  of  much  fait, 

“ little  fulphur,  and  lefs  mercury.” 

But  I have  fome  fufpicions  concerning  this  ftrange  relation,  which 
make  me  unwilling  to  declare  an  opinion  of  it  unlefs  I were  fatisfied 
in  feveral  material  circumftances,  which  our  author  has  left  unmenti- 
oned : tho’  as  for  the  generation  of  living  creatures,  both  vegetable 
and  fenfitive,  it  need  not  feem  incredible  i fince  we  find,  that  our 
common  water,  which  is  often  impregnated  with  variety  of  feminal 
principles,  long  kept  in  a quiet  place,  will  putrefie  •,  and  then  too, 
perhaps,  produce  mofs  and  little  worms,  or  other  infeeds,  according 
to  the  nature  of  the  feeds  that  were  lurking  in  it.  And  as  Helmont 
gives  no  inftance  of  the  produdlion  of  minerals  out  of  water  ; fo  the 
principal  argument  that  he  employs,  to  prove  that  they  and  other  bo- 
dies may  be  refolv’d  into  water,  is  drawn  from  the  operations  of  his 
alkahefl,  and,  confequently,  cannot  be  fatisfiiclorily  examined  by  us. 

’Tis,  however,  furprizing  to  obferve,  how  great  a fhare  of  water 
goes  to  make  up  feveral  bodies,  whofe  forms  promife  nothing  near  fo 
much.  Eels,  by  diftillation,  yielded  me  fome  oil,  fpirit,  and  volatile 
fait,  befides  the  Caput  moriuum  * yet  all  thefe  were  fo  difproportionate 

to 
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Chymiftry.  to  the- phlegm,  that  they  Teemed  to  have  been  nothing  but  that  coa- 
gulated  i which,  likewife,  ftrangely  abounds  in  vipers,  tho’  they  are 
edeemed  very  hot  in  operation,  and  will,  in  a convenient  air,  furvive 
for  Tome  days  the  lofs  of  their  heads  and  hearts.  Human  blood  it  felf, 
as  fpirituous  and  as  elabourate  a liquor  as  ’ tis  reputed,  fo  abounds  in 
phlegm,  that  diftilling  Tome  of  it,  on  purpofe  to  try  the  experiment ; 
out  of  about  feven  ounces  and  a half,  we  drew  near  fix  ounces  of 
phlegm,  before  any  of  the  more  operative  principles  began  to  rife. 
And,  to  fatisfie  my  felf  that  fome  of  thefe  animal  phlegms  were  dif- 
fidently deftitute  of  fpirit,  to  deferve  their  name  ; I was  not  content 
to  tad  them  only,  but  poured  on  them  acid  liquors,  to  try  if  they  con- 
tained any  volatile  fait  or  fpirit  ; which  would  probably  have  difeovered 
it  felf,  by  making  an  ebullition  with  the  liquor  thus  employed.  And 
tho’  corrofive  fpirits  feem  to  be  nothing  elle  but  fluid  falts,  yet  they 
alfo  abound  in  water  ; which  may  be  obferved,  by  entangling,  and  fo 
fixing  their  faline  part,  as  to  make  them  corrode  fome  proper  body  *, 
or  elle  if  it  be  mortified  with  a contrary  fait,  as  I have  very  manifedly 
obferved , in  making  a medicine  fomewhat  like  HelmonT s Balfamus Samecb, 
with  diddl’d  vinegar,  inftead  of  fpirit  of  wine,  wherewith  he  pre- 
pares it  ; for  of  that  acid  fpirit,  the  fait  of  tartar,  from  which  it  is  di- 
ftill’d, will,  by  mortifying  and  retaining  the  acid  fait,  turn  into  worth- 
lefs  phlegm,  near  twenty  times  its  weight,  before  it  be  fo  fully  impreg- 
nated, as  to  rob  no  more  diftilled  vinegar  of  its  fait.  And  tho’  fpirit 
of  wine,  exquifitely  rectified,  feems  of  all  liquors  to  be  the  mod  free 
from  water  ; yet  even  this  is  by  Helmont , in  cafe  what  he  relates  is 
true,  with  probability,  affirmed  to  be  materially  water,  under  a ful- 
phureous  difguize  •,  for,  according  to  him,  in  making  that  excellent 
medicine  Paracelfus’s  Balfamus  Samech , (which  is  nothing  but  Sal  tartari 
dulcify’d,  by  diftilling  fpirit  of  wine  from  it,  till  the  fait  be  diffidently 
faturated  with  its  fulphur  ; and  till  it  differs  the  liquor  to  be  drawn  off 
as  drong  as  it  was  poured  on  ; ) when  the  fait  of  tartar,  from  which 
it  is  diftilled , hath  retained,  or  deprived  it  of  the  fulphureous  parts  of 
the  fpirit  of  wine  •,  the  red,  which  is  incomparably  the  greater  part  of 
the  liquor,  will  turn  to  phlegm.  But  I have  ftot  as  yet  diffidently 
tried  the  thing  my  felf : however,  fomething  of  experiment  keeps  me 
from  thinking  it  abfurd  ; tho’  I in  vain  try’d  it  with  ordinary  fait  of 
tartar  : for  Helmont  not  only  often  relates  it,  and  draws  confequences 
from  it,  but  a perfon  noted  for  his  veracity,  and  fkill  in  chymidry, 
affirm’d  to  me,  that  by  preparing  the  fait  and  fpirit,  in  a way  fuitable 
to  my  principles,  he  had  made  the  experiment  fucceed  very  well  j with- 
out adding  any  thing  to  the  fait  and  fpirit. 

I have  indeed,  fometimes,  wondered  to  fee  how  much  phlegm  may 
be  obtained  from  bodies  by  fire.  But  fuppofing  the  alkahed  cou’d  re- 
duce all  bodies  into  water  ; yet  whether  the  water,  becaufe  infipid,  mud 
be  elementary,  may  be  doubted  : for  I remember  the  candid  Petrus 
Laurembergius  affirms,  he  faw  an  infipid  mendruum,  that  was  a pow- 
erful diffolvent,  even  of  gold.  And  the  water  which  may  be  drawn 

from 


The  Sceptical  Chymifl.  287 

from  quick-filver,  without  addition,  tho’  it  be  almoft  taftlefs,  appears  Cbymijlry. 
of  a different  nature  from  fimple  water  ; efpecially  if  appropriated  mi- 
nerals  be  therein  digeffed.  And  farther,  I fee  no  necefiity  to  conceive, 
that  the  water  mentioned  by  Mofes , on  which  the  fpirit  is  faid  to 
have  brooded,  as  the  univerfal  matter,  was  fimple  and  elementary  wa- 
ter; fince  tho’  we  fhou’d  fuppofe  it  to  have  been  an  agitated  congeries, 
confiding  of  a great  variety  of  feminal  principles,  and  of  other  cor- 
pufcles  fit  to  be  fubdued  and  faflaioned  by  them  ; it  might  yet  be  a 
body  fluid,  like  water,  in  cafe  the  corpufcles  it  was  made  up  of  were, 
by  their  creator,  made  fmall  enough,  and  put  into  fuch  an  a 6tual  mo- 
tion as  might  make  them  roll  and  glide  over  one  another.  And  as 
we  now  fay  the  fea  confifls  of  water,  notwithftanding  the  faline,  ter- 
reftrial,  and  other  bodies  mix’d  with  it  -,  fuch  a liquor  as  the  former 
may  well  be  call’d  water  •,  becaufe  that  was  the  greateft  of  unknown 
bodies  whereto  it  was  like.  But  that  a body  may  be  fluid  enough  to 
appear  a liquor,  and  yet  contain  corpufcles  of  a very  different  nature, 
appears  from  expoflng  a quantity  of  vitriol  in  a ftrong  veffel  to  a com- 
petent fire-,  for  tho’  it  contains  aqueous,  earthy,  faline,  fulphureous, 
and  metalline  parts-,  yet  the  whole  mafs  will  at  firft  be  fluid,  and  boil 
like  water. 

But  whether  or  no  we  conclude  all  things  to  have  been  generated  of 
water,  ’tis  manifeft,  from  what  I have  try’d,  as  to  the  growth  of 
vegetables  fed  with  water,  that  fait,  fpirit,  earth,  and  even  oil,  may 
be  produced  out  of  water  ; and  confequently,  that  a chymical  princi- 
ple as  well  as  a Peripatetic  element,  may,  in  fome  cafes,  be  generated 
a-new,  or  obtain’d  from  fuch  a parcel  of  matter  as  was  not  before  en- 
dow’d with  the  form  of  fuch  a principle  or  element. 

I fhall  next  endeavour  to  fhew,  that  the  operation  of  the  fire,  fome-  The  fire  alfo 
times  not  only  actually  divides  mix’d  bodies  into  fmall  parts,  but  com-  compounds  the 
pounds  thofe  parts  after  a new  manner-,  whence  there  may  pofllbly  bodies 

refult,  as  well  faline  and  fulphureous  fubflances,  as  thofe  of  different  afnanna-  ’ ^ 
textures.  And,  perhaps,  it  will  afiift  us  in  our  inquiry  into  the  effedls 
of  the  operations  of  the  fire  upon  other  bodies,  to  confider  a little 
what  it  does  to  thofe  mixtures,  which  being  the  productions  of  art,  we 
belt  know  what  enters  their  compofition.  Now,  tho’  fope  is  made  up 
of  oil  or  greafe,  fait  and  water,  well  incorporated  together  ; yet  if 
you  expofe  the  mafs  they  conftitute,  to  a gradual  fire,  in  a retort,  you 
will  indeed  make  a feparation,  tho’  not  of  the  fame  fubflances  that  were 
united  into  fope  ; but  of  others  of  a different,  and  not  an  elementary 
nature  ; and  efpecially  of  an  oil  very  fharp,  fetid,  and  remote  in  qua- 
lity from  that  employ’d  to  make  the  fope:  fo  if  you  mix  fal-armo- 
niac,  in  a due  proportion,  with  quick-lime,  and  diftil  them  by  de- 
grees of  fire,  you  fhall  not  divide  the  fal-armoniac  from  the  quick- 
lime -,  tho’  the  one  be  a volatile,  and  the  other  a fixed  fubftance  ; but 
that  which  afcends  will  be  a fpirit  much  more  fugitive,  piercing,  and 
fetid,  than  fal-armoniac  j and  there  will  remain  with  the  quick-lime  al- 
moft 
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Chymijtry.  moll  all  the  fea-falt  that  concurr’d  to  compofe  the  fal-armoniac.  And 
how  well  the  fea-falt  was  united  to  the  lime,  appears  from  hence,  that 
I have,  by  making  the  fire  at  length  very  vehement,  caus’d  both  the 
ingredients  to  melt,  in  the  retort,  into  one  mafs,  apt  to  grow  moift  in 
a damp  air.  If  it  be  here  objected,  that  thefe  indances  are  taken 
from  factitious  concretes,  which  are  more  compounded  than  natural 
ones  ; I reply,  it  will  be  difficult  to  prove,  that  nature  her  felf  does 
not  mix  together  fuch  bodies  as  are  already  compounded  of  elementary 
or  more  fimple  ones.  Thus  vitriol,  for  inftance,  tho’  I have  fometimes 
taken  it  out  of  the  mineral  earths,  where  nature  had,  without  the  affi- 
dance  of  art,  prepared  it,  is  really  a mix’d  body,  confiding  of  a ter- 
redrial  fubdance  of  a metal,  and  alfo  of  at  lead  one  faline  body  of  a 
peculiar,  and  not  elementary  nature.  And  we  fee,  alfo,  in  animals, 
that  their  blood  may  be  compos’d  of  feveral  very  different  mix’d  bo- 
dies ; fince  many  fea-fowl  tad  rank  of  the  filh  on  which  they  ordi- 
narily feed.  And  Hippocrates  obferves,  that  a child  may  be  purg’d  by 
the  milk  of  the  nurfe,  who  has  taken  elaterium  *,  which  argues,  that 
the  purging  corpufcles  of  the  medicament  concur  to  make  up  the  milk 
of  the  nurfe.  And  from  many  vegetables  there  may,  without  any  ad- 
dition, be  obtain’d  glafs  •,  abody  furely  not  pre-exident  in  them,  butpro- 
duced  by  the  fire.  I fhall  only  add,  that  by  a certain  artificial  way 
of  managing  quick- filver,  lean,  without  addition,  feparate  from  it  a 
fourth  part  of  a clear  liquor,  which,  with  an  ordinary  Peripatetic , wou’d 
pafs  for  water,  and  which  a vulgar  chymid  wou’d  take  for  phlegm  ; 
and  this,  for  ought  I have  yet  feen  or  heard,  is  not  reducible  into 
mercury  again,  and  confequently,  is  more  than  a dilguize  of  it.  Now, 
befides  that  feveral  chymids  will  not  allow  mercury  to  have  any 
confiderable  quantity  of  either  of  the  ignoble  ingredients,  earth  and 
water  ; the  great  ponderoufnefs  of  quick-filver  makes  it  unlikely,  that 
it  can  contain  fo  much  water  as  may  thus  be  obtain’d  from  it  i fince 
mercury  weighs  fourteen  times  more  than  water  of  the  fame  bulk. 
And  two  friends  of  mine,  the  one  a phyfician,  and  the  other  a mathe- 
matician, both  of  them  perfons  of  unfufpefted  credit,  have  folemnly 
allured  me,  that,  after  many  trials  they  made  to  reduce  mercury  into 
water,  in  order  to  a philofophical  work  upon  gold  *,  they  once,  by  fe- 
veral cohobations,  reduced  a pound  of  quick-filver  into  almod  a pound 
of  water  ; and  this  without  the  addition  of  any  other  fubdance,  but 
only  by  urging  the  mercury  with  a fire,  dcilfully  managed.  Hence  it 
diffidently  appears,  that  the  fire  may  fometimes  as  well  alter  bo- 
dies as  divide  them  •,  and  that  by  its  means,  we  may  obtain  from 
a mix’d  body  what  did  not  pre-exid  therein.  And  how  are  we  dire 
that  phlegm  is  barely  feparated,  not  produced,  in  other  bodies  by 
the  adion  of  fire  ; for,  many  other  mix’d  bodies  are  of  a much  lefs 
condant,  and  more  alterable  nature,  than  mercury  appears  to  be?  If 
we  believe  Helmont’s  relations,  the  tria  prima , or  three  chymical  prin- 
ciples, are  neither  ingenerable,  nor  incorruptible  fubdances  j fince  by 
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his  alkaheft,  Tome  of  them  may  be  produced  of  bodies  that  were  be-  Chymiftry. 
fore  of  another  denomination,  and  all  by  the  fame  powerful  menftruum,  -✓''“N/’X J 
be  reduced  into  infipid  water. 

But  here  may  occur  a fcruple  about  the  nature  of  mixture.  Arifto'le , The  nature  of 
we  know,  declares  it  to  be  fuch  a mutual*  penetration,  and  perfect  con~ 

union  of  the  elements,  that  there  is  no  portion  of  the  mix’d  body/'  eretu 
how  minute  foever,  which  does  not  contain  all  and  every  of  the  four 
elements  ; or  in  which,  all  the  elements  are  not.  And  I remember, 
he  reprehends  the  mixture  taught  by  the  ancients,  for  too  flight  or 
✓ grofs,  as  that  wherein  the  elements  were  only  blended,  not  united  : 
the  ancients,  however,  tho’  they  did  not  all  agree  what  kind  of  bo- 
dies were  mix’d  ; yet  they  almoft  unanimoufly  held,  that  in  a com- 
pounded body,  tho’  the  Mifctbilia  were  aftociated  in  fuch  fmall  parts, 
and  with  fo  much  exaftnefs,  that  there  was  no  fenfible  particle  of 
the  mafs,  but  feem’d  of  the  fame  nature  with  the  reft,  and  with 
the  whole  ; but  as  to  the  infenfible  parcels  of  matter,  whereof  the 
Mifcil/iiia  confided,  they  were  fuppos’d  to  retain  each  of  them  its 
own  nature,  being  but  by  apportion  united  with  the  reft  into  one 
body.  So  that  tho’,  by  virtue  of  this  compofition,  the  mix’d  bo- 
dies, perhaps,  obtain’d  feveral  new  qualities  ; ftill  the  ingredients 
that  compounded  it,  retaining  their  own  nature,  were,  by  the  de- 
finition of  the  compofition,  feparable  from  each  other  *,  the  minute 
parts,  difengaged  from  thofe  of  a different  nature,  and  aftociated  with 
thofe  of  their  own  fort,  returning  to  fire,  earth,  or  water,  as  they 
were  before  they  chanc’d  to  be  ingredients  of  that  compofition. 

Thus  in  a piece  of  cloth,  made  of  white  and  black  threads  inter- 
woven, wherein,  tho’  the  whole  appear  neither  white  nor  black,  but 
grey  ; yet  each  of  the  white  and  black  threads,  that  compofe  it,  re- 
mains what  it  was  before,  if  they  were  pull’d  afunder,  and  forted,  each 
colour  by  its  felf. 

Arifiotle  tells  us,  that  if  a drop  of  wine  be  put  into  ten  thoufand 
meafures  of  water,  the  wine  being  overpower’d  by  fo  vaft  a quantity 
of  water,  will  be  turned  into  it.  But  if  this  dotrine  were  true,  one 
might  hope,  by  melting  a mafs  of  gold  and  filver,  and  by  but  call- 
ing into  it  lead  or  antimony,  grain  after  grain,  we  might,  at  plea- 
fure,  within  a reafonable  compafs  of  time,  turn  what  quantity  we  de- 
fired  of  the  ignoble,  into  the  noble  metals.  Yet  in  that  operation, 
which  the  refiners  call  quartation,  and  employ  to  purify  gold,  altho’ 
three  parts  of  filver  be  fo  exquifitely  mix’d,  by  fufion,  with  a fourth 
part  of  gold,  that  the  refulting  mafs  acquires  feveral  new  qualities,  by 
virtue  of*  the  compofition  j and  that  there  is  fcarce  any  fenfible  part  of 
it  which  is  not  compos’d  of  both  the  metals  •,  yet  if  this  mixture  be 
call  into  Aqua  forth,  the  filver  will  be  diftolved  therein,  and  the  gold, 
like  a dark  or  black  powder,  will  fall  to  the  bottom  ; and  either  body 
may  be  again  reduced  into  fuch  a metal,  as  it  was  before  ; which  fhews, 
that  each  retair/d  its  nature,  notwithftanding  its  being  mix’d  per 
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Chymiftry.  minima , with  the  other.  We  likewife  fee,  that  tho’  one  part  of  pure 
filver,  be  mixed  with  ten  parts,  or  more,  of  lead  ; yet  the  fire  will, 
upon  the  cupel,  eafily  and  perfectly  feparate  them  again.  And  not 
only  in  chymical  analyfes,  a feparation  is  made  of  the  elementary  in- 
gredients, but  fome  mixed  bodies  afford  a much  greater  quantity  of 
one  particular  principle  than  of  another  ; as  turpentine  and  amber 
yield  much  more  oil  and  fulphur,  than  water  ; whilft  wine,  which  is 
confefs’d  to  be  a perfe&ly  mix’d  body,  affords  but  a little  inflam- 
mable fpirit  or  fulphur,  and  not  much  more  earth  ; but  a vaft  pro- 
portion of  phlegm,  or  water  ; which  could  not  be,  if,  as  the  Peripa- 
tetics fuppofe,  every  minute  particle  were  of  the  fame  nature  with  the 
whole  j and  confequently,  contained  earth  and  water,  air  and  fire. 

But  not  to  confider  thofe  improper  mixtures,  wherein  homogeneous 
bodies  are  join’d,  as  when  water  is  mix’d  with  water  ; proper  mixtures 
feem,.  in  the  general,  to  be  but  an  intimate  union  of  any  two  or 
more  bodies,  of  different  denominations  ; as  when  afhes  and  fand 
are  fufed  into  glafs,  or  antimony  and  iron  into  Regulus  Martis  ; when 
wine  is  {hook  with  water,  or  fugar  diffolv’d  in  the  fame.  Now  in 
this  general  notion  of  mixture,  it  does  not  appear,  that  the  ingre- 
dients do,  in  their  fmall  parts,  fo  retain  their  nature,  and  remain 
diftinft  in  the  compound,  that  they  may  thence,  by  the  fire,  be  a- 
gain  taken  afunder.  For  tho’,  perhaps,  in  fome  mixtures  of  certain 
permanent  bodies,  this  recovery  of  the  fame  ingredients  maybe  made  ; 
yet  I am  not  convinced,  that  it  will  generally  hold,  or  that  it  is 
deducible  from  chymical  experiments,  and  the  true  notion  of  mixture. 
But  bodies,  I prefume,  may  be  mixed,  and  that  very  durably,  tho* 
they  are  not  elementary,  nor  have  been  refolved  into  elements,  or 
principles,  in  order  to  it  ; as  is  evident  in  the  Regulus  of  fufed  antimony 
and  iron  •,  and  in  gold  coin,  which  lads  for  many  ages,  whilft  the 
gold  is  generally  alloy’d  by  the  mixture  of  a quantity  of  filver,  or 
copper,  or  of  both.  And  there  being  but  one  univerfal  matter  of  all 
things,  the  portions  of  it  feem  to  differ  from  one  another,  only  in 
certain  qualities,  or  accidents  ; upon  whofe  account  the  corporeal 
fubftance  they  belong  to,  receives  its  denomination,  and  is  referr’d  to 
fome  particular  fort  of  bodies  *,  fo  that  if  it  be  deprived  of  thofe 
qualities,  tho’  it  ceafes  not  to  be  a body,  yet  it  ceafes  from  being  that 
kind  of  body,  as  a plant,  or  an  animal,  a red,  or  a green,  a fweet, 
or  a four  fubftance.  It  alfo  frequently  happens,  that  the  fmall 
parts  of  bodies  cohere  together  but  by  immediate  contact  and  reft  ; 
whilft  there  are  few  bodies,  whofe  minute  parts  ftick  fo  clofe  to- 
gether, but  that  it  is  poftible  to  meet  with  fome  other  body,  whofe 
fmall  parts  may  get  between  them,  and  fo  disjoin  them  *,  or  may  be 
fitted  to  cohere  more  ftrongly  with  fome  of  them,  than  thofe  do 
with  the  reft  ; or,  at  leaft,  may  be  combined  fo  clofely  therewith, 
that  neither  the  fire,  nor  the  other  ufual  inftruments  of  chymical 
analyfes,  will  feparate  them,  •.  Thefe  things  confidered,  I cannot  per- 
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emptorily  deny,  that  there  may  be  Tome  fmall  maffes,  wherein  the  Chymijlry . 
particles  are  fo  minute,  and  the  coherence  fo  ftridt,  or  both,  that  ^/YV 
when  bodies  of  different  denominations,  and  confifting  of  fuch  durable 
maffes,  happen  to  be  mingled  *,  tho’  the  compound  body  made  up  of 
them,  may  be  very  different  from  either  of  the  ingredients,  yet  each 
of  the  little  clufters  may  fo  retain  its  own  nature,  as  to  be  again  fepa- 
rable  to  what  it  was  before.  Thus  when  gold  and  filver  are  melted 
together  in  a due  proportion,  Aqua  fortis  will  diffolve  the  filver,  and 
leave  the  gold  untouch’d  ; by  which  means  both  the  metals  may  be 
recover’d  from  the  mixed  mafs.  There  are  other  clufters  alfo,  where- 
in the  particles  ftick  not  fo  clofe  together,  but  they  may  meet  with 
corpufcles  of  another  denomination,  difpos’d  to  be  more  clofely  united 
with  fome  of  them,  than  they  were  among  themfelves  ; and  in  fuch 
cafe,  two  corpufcles  thus  combining,  lofing  that  fhape,  fize,  motion, 
or  other  accident,  upon  whofe  account  they  exhibited  fuch  a determi- 
nate quality,  or  nature  ; each  of  them  really  ceafes  to  be  a corpufcle 
of  the  fame  denomination  it  was  before  ; and  from  the  coalition  of 
thefe,  there  may  refult  a new  body,  as  really  one  as  either  of  the 
corpufcles,  before  they  were  confounded  ; for  this  concretion  is  really 
endowed  with  its  own  diftindt  qualities,  and  can  no  more,  by  the 
fire,  nor  any  other  known  way  of  analyfis,  be  divided  again  into 
the  corpufcles,  that  at  ftrft  concurred  to  make  it,  than  either  of 
them  could,  by  the  fame  means,  be  fubdivided  into  other  particles. 

Thus,  by  cryftallizing  a folution  of  copper  in  Aqua  forth , or  fpirit 
of  nitre,  you  may  obtain  a good  vitriol  ; which,  tho’,  by  virtue  of 
the  compofition,  it  has  manifeftly  feveral  qualities  not  to  be  met  with 
in  either  of  the  ingredients  •,  yet  it  feems,  that  the  nitrous  fpirits 
may,  in  this  compound  mafs,  retain  their  former  nature  : for  having  ’ 
diftilled  this  vitriol,  there  came  over  plenty  of  red  fumes  *,  which,  by 
that  colour,  by  their  peculiar  ill  fcent,  and  by  their  fournefs,  mani- 
fefted  themfelves  to  be  nitrous  fpirits  : and  that  the  remaining  calx 
continued  copper,  will  be  eafily  believed.  But  if  you  diffolve  minium, 
which  is  but  lead  powder’d  by  the  fire,  in  good  fpirit  of  vinegar, 
and  cryftallize  the  folution  i you  flhall  not  only  have  a faccharine 
fait,  exceedingly  different  from  both  its  ingredients  ; but  the  union  of 
fome  parts  of  the  menftruum,  with  others  of  the  metal,  is  fo  ftridt, 
that  the  fpirit  of  vinegar  feems  to  be  deftroyed  in  that  capacity  ; 
fince  the  faline  corpufcles  have  quite  loft  their  acidity  : nor  can  fuch 
acid  parts  as  were  put  to  the  minium,  be  feparated,  by  any  known 
way,  from  the  Saccharum  Saturni , refulting  from  them  both  ; for  there 
is  no  fournefs  at  all,  but  an  admirable  lweetnefs  to  be  tailed  in  the 
concretion.  And  not  only  fpirit  of  wine,  which,  otherwife,  will  im- 
mediately hifs  when  mingled  with  ftrong  fpirit  of  vinegar,  had  no 
fuch  effedt  when  poured  upon  Saccharum  Saturni  \ wherein  vet  the 
acid  fait  of  vinegar,  did  its  fervice,  may  feem  to  be  concentrated  ; 
but  upon  the  diftillation  of  Saccharum  Saturni  by  it  felf,  I found,  in- 
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Chymiftry.  deed,  a liquor  very  piercing,  but  not  at  all  acid  j and  different  as 
L well  in  fmell,  and  other  qualities,  as  in  tall,  from  the  fpirit  of  vinegar  ; 

which,  likewife,  feem’d  to  have  left  fome  of  its  parts  very  firmly 
united  to  the  Caput  mortuum  : and  this,  tho’  of  the  nature  of  lead, 
was  in  fmell,  colour,  &c.  different  from  minium.  Thus  alfo,  tho* 
two  powders,  the  one  blue,  and  the  other  yellow,  may  appear  a green 
mixture,  whilfl  neither  of  them  lofes  its  own  colour,  as  a good  mi- 
crofcope  has  fometimes  informed  me  ; yet  having  mixed  minium  and 
fal-armoniac  in  a due  proportion,  and  expos’d  them  in  a glafs-veffel 
to  the  fire,  the  whole  mafs  became  white,  and  the  red  corpufcles  were 
deftroyed  *,  for  tho’  the  calcin’d  lead  was  feparable  from  the  fait,  yet 
it  did  not  part  from  it  in  the  form  of  a red  powder,  fuch  as  the  minium 
was,  when  put  to  the  fal-armoniac.  I leave  it,  alfo,  to  be  confidered, 
whether  in  blood,  and  feveral  other  bodies,  it  be  probable,  that  each 
of  the  corpufcles  concurring  to  make  up  the  compound,  always  re- 
tains its  own  nature  therein  ; fo  that  chymifts  may  extricate  each  fort 
of  them  from  all  the  others,  wherewith  it  contributed  to  compofe  a 
body  of  one  denomination. 

And  fince  the  major  part  of  chymifls  allow,  what  thofe  they  call 
philofophers  affirm  of  their  {lone  ; they  may  pleafe  to  confider,  that 
tho’  when  common  gold  and  lead  are  mixed  together,  the  lead  may  be 
fever’d  almofl  unalter’d  from  the  gold  ; yet  if,  inflead  of  gold,  a lit- 
tle of  the  red  elixir  be  mixed  with  the  lead,  their  union  will  be  fo 
indiffoluble  in  the  perfect  gold  produced  thereby,  that  there  is  no 
known,  nor,  perhaps,  poffible  way  of  feparating  the  diffus’d  elixir 
from  the  fix’d  lead  •,  but  they  both  conflitute  a moft  permanent  body, 
wherein  the  lead  feems  quite  to  have  loll:  its  properties  ; and  to  have 
been  rather  tranfmuted  by  the  elixir,  than  affociated  with  it.  Hence 
it  feems  not  always  neceffary,  that  the  bodies  intimately  mixed,  ffiould 
each  retain  its  own  nature  •,  fo  as,  when  the  mafs  it  felf  is  diffipated 
by  the  fire,  to  be  more  difpofed  to  appear  again  in  its  prifline  form, 
than  in  a new  one  ; which  it  may  have  acquired  by  a ftridter  affocia- 
tion  of  its  parts,  with  thofe  of  fome  of  the  other  ingredients  of  the 
compofition,  than  with  one  another. 

If  it  be  objected,  that  unlefs  the  hypothefis  I oppofe,  be  admitted, 
in  fuch  cafes  as  we  have  mentioned,  there  would  not  be  an  union,  but 
a deftruflion  of  the  mix’d  bodies  ; which  feems  all  one  as  to  fay,  that 
of  fuch  bodies  there  is  no  mixture  at  all  : I anfwer,  that  tho’  the 
.mix’d  fubfiances  remain,  whilft  only  their  accidents  are  deftroyed  ; 
and  tho’  we  may  call  them  ingredients,  becaufe  they  were  diftindl  bo- 
dies before  they  were  put  together  •,  yet  they  are  afterwards  fo  con- 
founded, that  I Ihall  rather  call  them  concretions,  or  refulting  bodies, 
than  mix’d  ones. 

If  it  be  alfo  faid,  that  this  notion  of  mixture,  tho’  it  may  be  allow’d 
when  bodies  already  compounded  are  put  to  be  mix’d  ; yet  it  is  not 
applicable  to  thofe  mixtures,  that  are  immediately  made  of  the  ele- 
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merits,  or  principles  themfelves  : I reply,  that  I here  confider  the  Chymiflry. 
nature  of  mixture,  fomewhat  more  generally  than  the  chymifts  ; who  L/''V'"XJ 
yet  cannot  deny,  that  there  ofcen  are  mixtures,  and  thofe  very  du- 
rable ones,  made  of  bodies  not  elementary.  And  farther  ; tho’  it  may- 
be probably  pretended,  that  in  thofe  mixtures,  made  immediately  of 
the  bodies  called  principles  or  elements,  the  mix’d  ingredients  may 
better  retain  their  own  nature  in  the  compound  mafs,  and  be  more  eafily 
feparated  from  thence  •,  yet  befides  that  it  may  be  doubted,  whether 
there  are  any  fuch  primary  bodies,  I fee  not  why  the  reafon  I alledg’d, 
of  the  deftru&ibility  of  the  ingredients  of  bodies  in  general,  may  not, 
fometimes,  be  applicable  to  fait,  fulphur,  or  mercury  ; till  it  be  (hewn 
upon  what  account  we  are  to  own  them  priviledg’d. 

But  to  return  from  whence  this  confideration  of  mixture  has  car- 
ry’d  us.  We  have  feen,  by  the  different  fubftances  obtained  from  a 
plant,  &c.  nourifhed  only  with  water,  that  it  was  not  neceffary 
nature  lhould  always  compound  a body,  originally,  of  all  fuch  diffe- 
rent bodies,  as  the  fire  could  afterwards  make  it  afford.  But  this  is 
not  all  that  may  be  collected  from  thofe  experiments.  There  feems, 
alfo,  fomething  deducible  from  them,  that  fubverts  another  founda- 
tion of.  the  chymical  doctrine.  For  fince  out  of  fair  water  aloae,  not 
only  fpirit,  but  fait,  oil,  and  earth,  may  be  produced,  it  follows,  that 
fait  and  fulphur  are  not  primogeneal  bodies  and  principles  ; fince  they 
are  every  day  made  out  of  plain  water,  by  the  texture  which  the 
feed,  or  feminal  principle  of  plants,  gives  it.  And  this  would  not, 
perhaps,  feem  fo  ffrange,  did  we  not  overlook  the  obvious  and  fa- 
miliar operations  of  nature  ; for  if  we  confider  what  flight  qualities 
they  are  that  ferve  to  denominate  one  of  the  tria  prima  •,  we  fhall 
find  that  nature  frequently  produces  as  great  alterations  in  feveral 
parcels  of  matter.  To  be  readily  diffoluble  in  water,  is  enough  to 
make  a body  pafs  for  a fait  *,  yet  I fee  not  why,  from  a new  arrange- 
ment and  difpofition  of  the  component  particles,  it  fhould  be  much 
harder  for  nature  to  compofe  a body  diffoluble  in  water,  of  a portion 
of  matter  that  was  not  fo  before  •,  than  of  the  liquid  fubftance  of  an 
eoo’  whkh  will  eafily  mix  with  water,  to  produce,  by  the  bare  warmth 
of  the  brooding  hen,  membranes,  feathers,  tendons,  &c.  not  diffoluble 
in  water.  Nor  is  the  hardnefs  and  brittlenefs,  of  fait,  more  difficult 
for  nature  to  introduce  into  fuch  a yielding  body  as  water,  than  it 
is  for  her  to  form  the  bones  of  a chick,  out  of  the  tender  fubftance 
of  the  liquors  of  an  egg.  But  I eafily  forefee  it  will  be  alledg’d,  that 
the  former. examples  are  all  taken  from  plants  and  animals,  wherein 
tne  matter  is  fafhioned  by  the  plaftic  power  of  the  feed,  or  fomething 
analogous  thereto  ; wrhereas  the  fire  does  not  a£t  like  any  of  the 
feminal  principles,  but  deftroys  them  all,  when  they  come  within 
its.  reach.  To  this  I need  only  fay,  that  whether  it  be  a feminal 
principle,  or  any  other,  which  faftiions  the  matter,  after  thofe  various 
manners  I have  mention’d  ; ’tis  evident,  that  either  by  the  plaftic 
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power  alone,  or  that  and  heat  together,  or  by  fome  other  caufe,  capa- 
ble of  giving  a texture  to  the  matter ; it  is  yet  poffible  that  it  may  be 
a-new  contriv’d  into  fuch  bodies. 

And  thus  much,  I prefume,  will  fuffice  to  fhew,  that  a confidering 
man  may  very  well  queftion  the  truth  of  thofe  fuppofitions  which 
chymifts  and  the  Peripatetics , without  proof,  take  for  granted ; and 
upon  which  depends  the  validity  of  the  inferences  they  draw  from  their 
experiments. 


SECT.  III. 

I Proceed  now  to  confider  the  experiments  themfelves,  wherein  our  op- 
ponents ufually  triumph  and  glory.  And  thefe  will  the  rather  deferve 
a ferious  examination  ; becaufe  thofe  who  alledge  them,  do  it  with  fo 
much  confidence  and  oftentation,  that  they  have  hitherto  impos’d  upon 
almoft  all  perfons,  without  excepting  philofophers  and  phyficians  them- 
felves, who  have  read  their  books,  or  heard  them  talk.  For  fome 
learned  men  have  been  content  rather  to  believe  what  thefe  fo  boldly 
affirm,  than  be  at  the  trouble  and  charge  to  try  whether  it  were 
true  or  no.  Others  again,  who  have  curiofity  enough  to  examine  the 
truth  of  what  is  avert’d,  want  flcill  and  opportunity  to  do  what  they 
defire  ; whilft  the  generality,  even  of  fenfible  men,  feeing  the  chymifts 
aftually  perform  many  ftrange  things,  and,  among  others,  refolve  com- 
pound bodies  into  feveral  fubftances,  not  known  by  former  philofo- 
phers to  be  contained  in  them  •,  and  hearing  with  what  confidence  chy- 
mifts aver  the  fubftances,  thus  obtain’d  from  compound  bodies,  by  the 
fire,  to  be  true  elements  or  hypoftatical  principles  of  them,  they  are 
forward  to  think  it  but  juft  to  credit  the  fkilful  artifts  in  their  own  art ; 
efpecially  when  thofe  things,  whofe  nature  they  fo  confidently  take 
upon  them  to  teach  others,  are  produdlions  of  their  own  fkill,  and  fuch 
as  others  know  not  what  to  make  of. 

But  we  muft  not  fuffer  our  felves  to  be  impos’d  upon  by  hard  names 
or  bold  affertions  •,  nor  to  be  dazled  with  that  light  which  fhou’d  but 
affift  us  to  difcern  things  the  more  clearly.  To  help  in  the  production 
of  bodies,  is  not  to  underftand  by  them.  Thus  men,  for  being 
fathers  of  children,  are  not  the  better  acquainted  with  the  number  and 
nature  of  the  parts  that  conftitute  a child’s  body. 

No  precife  It  does  not  appear,  that  three  is  precifely  and  univerfally  fhe  number 
number  of  etc-  0f  the  diftindt  fubftances  or  elements,  into  which  all  mix’d  bodies  are 
nients  fixt.  refbluble  by  fire. 

If  it  be  granted,  that  the  elements,  at  firft,  confifted  of  certain  fmall 
primary  coalitions  of  the  minute  particles  of  matter  into  corpufcles, 
very  numerous,  and  very  like  each  other  ; it  will  not  be  abfurd  to 
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conceive  that  fuch  primary  maffes  may  be  of  far  more  forts  than  three  Chymijlry, 
or  five  *,  and  confequently  we  need  not  fuppofe,  that  in  every  com- 
pound  body  there  fhou’d  be  found  juft  three  forts  of  fuch  primitive 
coalitions. 

And  if,  according  to  this  notion,  we  allow  a confiderable  number  of 
different  elements  •,  it  feems  very  poffible,  that  to  the  conftitution  of 
one  fort  of  mix’d  bodies,  two  kinds  of  elementary  ones  may  fuffice  ; 
as  we  lately  law  in  that  moft  durable  fubftance,  glafs  •,  that  another  fort 
of  mix’d  bodies  may  be  compos’d  of  three  elements,  another  of  four, 
another  of  five,  &V.  fo  that  upon  this  fuppofition,  there  can  be  no  de- 
terminate number  of  elements  affign’d ; it  being  very  probable,  that 
fome  concretes  confift  of  fewer,  fome  of  more.  Nay,  it  does  not  feem 
impoffible,  according  to  thefe  principles,  that  there  may  be  two  forts 
of  mix’d  bodies ; the  one  whereof  may  have  none  of  the  fame  elements 
the  other  confifts  of  ; as  we  often  fee,  two  words,  whereof  the  one  has 
not  any  of  the  letters  to  be  met  with  in  the  other  •,  or  as  happens  in 
electuaries,  wherein  no  ingredient,  except  fugar,  is  common  to  any 
two  of  them. 

And  fince  it  appears,  from  the  permanency  of  gold  and  filver,  that 
even  corpufcles,  not  of  an  elementary,  but  compound  nature,  may  be 
of  fo  durable  a texture,  as  to  remain  indiffoluble  in  the  ordinary  ana- 
lyfis,  that  chy mills  make  of  bodies  by  the  fire  ; ’ tis  not  impoffible, 
that  tho’  there  were  but  three  elements,  yet  there  may  be  a greater 
number  of  bodies,  which  the  ufual  analyfis  will  not  difcover  to  be  ele- 
mentary. 

It  does  not,  indeed,  fufficiently  appear  from  the  common  chymical 
experiments,  that  there  is  any  one  determinate  number  of  elements 
to  be  uniformly  met  with,  in  all  the  feveral  forts  of  bodies  allow’d  to 
be  perfectly  mix’d. 

i here  are  feveral  bodies,  which  I cou’d  never  fee  divided,  by  fire, 
into  fo  many  as  three  elementary  fubftances.  I would  fain  fee  that 
fix’d  and  noble  metal,  gold,  feparated  into  fait,  fulphur,  and  mercury  ; 
and.  if  any  man  will  fubmit  to  a competent  forfeiture,  in  cafe  of  fail- 
ing, I fhall  willingly,  if  he  fucceeds,  pay  for  both  the  materials  and 
bear  the  charges  of  fuch  an  experiment.  I do  not,  indeed,  after  what 
I have  try’d  my  felf,  peremptorily  deny,  that  there  may,  out  of  gold, 
be  extracted  a certain  fubftance,  which  chymifts  call  its  tinCture,  or 
fulphur  ; and  which  deprives  the  remaining  body  of  its  ufual  colour. 

Nor  am  I fure,  that  there  cannot  be  drawn,  out  of  the  fame  metal, 
a real  quick  and  running  mercury.  But  for  the  fait  of  gold,  I never 
could  either  fee  it,  or  be  fatisfied,  by  the  relation  of  any  credible 
eye-witnefs,  that  there  was  fuch  a thing  feparated.  And  for  the  feve- 
ral proceffes,  which  promife  that  effeCt,  the  materials  to  be  wrought 
upon  are  fomewhat  too  precious  and  coftly  to  waft  upon  adventures, 
whereof  not  only  the  fuccefs  is  doubtful,  but  the  very  poffibility 
not  hitherto  demonftrated.  Yet  that  which  moft  deters  me  from  fuch 
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Chymiflry.  tryals  is,  not  that  they  are  chargeable,  but  unfatisfa&ory,  tho’  they 
diould  fucceed.  For  the  extraction  of  this  golden  fait,  being,  in  chy- 
mical  precedes,  prefcribed  to  be  obtain’d  by  corrofive  menftrua,  or  the 
intervention  of  other  faliiie  bodies  •,  it  will  remain  doubtful,  whether 
the  fait  produc’d  be  that  of  gold  it  felf,  or  of  the  faline  bodies  or  fpi- 
rits,  employed  to  prepare  it  •,  for  that  fuch  difguizes  of  metals  often 
impofe  upon  artifts,  is  no  new  thing  in  chymiflry.  I would,  likewife, 
willingly  fee  the  three  principles  feparated  from  the  pure  fort  of  virgin- 
fand,  from  ofceocolla,  from  refined  filver,  from  pure  quick-filver,  and 
from  Venetian  talc  •,  which  latter,  by  long  detention  in  an  extreme  re- 
verberatory heat,  I cou’d  but  divide  into  fmaller  particles,  not  the 
condiment  principles.  Nay,  when  I caus’d  it  to  be  very  long  kept  in 
a glafs-houfe  fire,  it  came  out  in  the  figure  its  lumps  had,  when  put 
in  tho’  alter’d  to  an  almofl  amethyfline  colour.  I dare  not,  indeed, 
abfolutely  affirm  it  impoffible  to  analyze  thefe  bodies  into  their  tria 
prima  •,  yet  becaufe  neither  my  own  experiments,  nor  any  competent 
teflimony  hath  hitherto  either  taught  me  how  fuch  an  analyfis  may  be, 
or  fatisfied  me  that  it  hath  been  made  ; I muft  take  the  liberty  to 
doubt,  till  the  chymifls  prove  it,  or  give  us  intelligible  and  practicable 
precedes  to  perform  what  they  pretend.  For  whilft  they  affeCt  that 
enigmatical  obfcurity,  with  which  they  puzzle  the  readers  of  their 
precedes,  concerning  the  analytical  preparation  of  gold  or  mercury  ; 
they  leave  wary  perfons  much  unfatisfied,  whether  or  no  the  different 
fubdances,  they  promife  to  produce,  be  truly  the  hypodatical  princi- 
ple, or  only  fome  intermixtures  of  the  divided  bodies,  with  thofe  em- 
ploy’d to  work  upon  them  ; as  is  evident  in  the  feeming  crydals  of 
diver,  and  thofe  of  mercury  ; which,  tKo’  by  fome,  inconfiderately 
fuppoled  to  be  the  falts  of  thofe  metals,  are  plainly  but  mixtures  of 
the  metalline  bodies,  with  the  faline  parts  of  Aqua  forlis , or  other 
corrofive  liquors  i as  is  evident  by  their  being  reducible  into  what  they 
*were  before. 

And  I cannot  but  confefs,  I have  often  wonder’d  thatchymids  fhould 
fo  confidently  pretend  to  refolve  all  metalline  and  other  mineral  bo- 
dies into  fait,  fulphur,  and  mercury.  For  ’tis  a faying  almod  pro- 
verbial among  the  adept ; and  the  famous  Roger  Bacon  has  particularly 
adopted  it  i that ’tis  eafier  to  make  gold,  than  to  deftroy  it.  And  I 
fear  that  gold  is  not  the  only  mineral  from  which  chymids,  in  vain, 
attempt  to  feparate  their  three  principles.  I know,  indeed,  the  learned 
Sennertus  fays,  “ there  is  fait  and  fulphur  contain’d  in  all  mix’d  bo- 
“ dies  ; and  ’tis  well  known  that  fkilful  chymids  can  extraCt  them 
t£  thence  5”  but,  by  his  favour,  I mud  fee  very  good  proof,  before  I 
can  believe  fuch  bold  general  affertions  : and  he  who  wou’d  convince 
me  of  their  truth,  mud  fird  teach  me  fome  real  practicable  way  of 
feparating  fait  and  fulphur  from  gold,  filver,  and  thofe  many  diderent 
forts  of  dones,  that  a violent  fire  brings  to  fufion.  And  not  only  I, 
lor  my  own  part,  never  faw  any  of  the  bodies,  juft  mention’d,  fo 
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refolv’d  *,  but  Helmont  himfelf  declares  the  fame  of  fand,  flint,  and  Chymiftry 
fome  dones.  Nay,  Quercetan , tho’  a grand  dickler  for  the  tria  prrna , 
confeffes,  that  diamonds  are  irrefoluble.  And  as  for  metalline  mer- 
curies, I remember  a famous  and  ingenious  artid,  who  had  long  been 
chymid  to  a great  monarch,  aflured  me,  he  had  never  really  extraded 
a true  and  running  mercury  out  of  metals  ; nor  had  feen  it  done  by 
any  man  elfe.  And  tho’  gold  is  of  all  metals  that  whofe  mercury 
the  chymifts  have  mod  endeavoured  to  extract,  and  which  they  the 
mod  boad  themfelves  to  have  extra&ed  •,  yet  the  experienced  Angelas 
Sala  avers  the  thing  impoffible  : he  adds,  that  himfelf  had  feen  much 
labour  in  vain  bedowed  upon  that  defign  *,  and  that  he  had  often  feen 
the  tricks  and  impodures  of  cheating  alchymids  deteded  in  this  affair. 

But  the  greated  part  of  thofe  who  are  fond  of  fuch  Charlatans , being 
unfkilful,  or  credulous,  or  both  *,  ’ tis  very  eafy  for  fuch  as  have  fome 
(kill,  much  craft,  more  boldnefs,  and  no  confcience,  to  impofe  upon 
them  ; and,  therefore,  tho’  many  profefs’d  chymids,  and  perfons  of 
quality,  have  told  me,  that  they  have  made,  or  feen  the  mercury  of 
gold,  or  of  fome  other  metal  ; yet  I have  been  dill  apt  to  fear,  that 
either  thefe  perfons  have  had  a defign  to  deceive  others,  or  have  not 
had  fkill  and  circumfpedion  enough  to  keep  themfelves  from  being 
deceived. 

I once  devifed  an  experiment,  innocently  to  deceive  fome  perfons,  T°  make  a 
and  let  them  fee  how  little  is  to  be  built  upon  the  affirmation  of 
thofe,  who  are  either  unfkilful,  or  unwary,  when  they  tell  us,  they  mercury. 
have  feen  chymids  make  the  mercury  of  a metal  : and  to  render 
this  the  more  evident,  I made  my  experiment  much  more  flight, 
fhort,  and  Ample,  than  are  the  chymids  ufual  poceffes  to  extrad  me- 
talline mercuries  •,  their  operations  being  commonly  more  elaborate 
and  intricate,  and  by  requiring  a much  longer  time,  give  the  alchymid 
a greater  opportunity  to  cozen.  And,  to  make  my  experiment  look 
the  more  like  a true  analyfis,  I not  only  pretend,  as  well  as  others  * 
to  extrad  a mercury  from  the  metal  I work  upon  i but  likewife  to 
feparate  a large  proportion  of  manifed  and  inflammable  fulphur.  I 
take,  then,  the  filings  of  copper,  common  fublimate  powder’d,  and 
fal-armoniac,  of  each  about  a dram  or  two  *,  and  thefe  being  well 
mix’d  together,  I put  them  into  a glafs  urinal  •,  which  (having  fird 
dopp’d  it  with  cotton)  to  avoid  the  noxious  fumes,  I approach,  by 
degrees,  to  a competent  fire  of  well-kindled  coals,  or  to  the  flame 
of  a candle  •,  and,  after  a while,  the  bottom  of  the  glafs  being  held 
jud  upon  the  kindled  coals,  or  in  the  flame  ; you  may,  in  about  a 
quarter  of  an  hour,  or  lefs,  perceive  in  the  bottom  of  the  glafs  fome 
running  mercury  i and  if  you  then  take  away  the  glafs,  and  break 
it,  you  ffiall  find  a parcel  of  quick-filver,  perhaps  altogether,  or  per- 
haps part  of  it  only,  in  the  pores  of  the  folid  mafs.  You  will  find 
too,  that  the  remaining  lump  being  held  to  tiie  flame  of  the  candle, 
will  readily  burn  with  a greeniffi  flame,  and  foon  after  acquire  in 
nVol.  III.  • Q^q  the 
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Chymiflry.  the  air  a greenifli  blue  ; which  being  the  colour  afcribed  to  copper, 

S when  its  body  is  unlock’d,  *tis  eafy  to  perfuade  men,  that  this  is 

the  true  fulphur  of  that  metal  •,  especially  fince  not  only  the  falts 

may  be  fuppos’d  to  be  flown  away,  or  fublimed  to  the  upper  part 

of  the  glals,  whofe  infide  will  commonly  appear  whitened  by  them  ; 
but  the  metal  feems  to  be  quite  deftroyed  ; the  copper  no  longer  ap- 
pearing in  a metalline  form,  but  almoft  in  that  of  a refinous  lump.- 
The  cafe,  however,  is  only  this  ; the  faline  parts  of  the  fublimate. 
together  with  the  fal-armoniac,  excited  and  actuated  by  the  vehement 
heat,  fall  upon  the  copper,  whereby  the  fmall  parts  of  the  mer- 
cury being  freed  from  the  falts  that  kept  them  afunder,  and  by  the 
heat  tofs’d  up  and  down,  convene  after  many  occurfions,  into  a 
confpicuous  mafs  of  liquor  : and  as  for  the  falts,  fome  of  the 
more  volatile  of  them  fubliming,  the  others  corrode  the  copper,  and 
uniting  themfelves  with  it,  ftrangely  alter,  and  difguize  its  metalline 
form,  and  therewith  compofe  a new  kind  of  concrete,  inflammable 
like  fulphur. 

More  than  But  to  proceed  ^ as  there  are  fome  bodies  which  yield  not  fo 
three  principles  many  as  three  principles  *,  fo  there  are  many  others,  that,  in  their 
‘fcn’e^/e  rel'°lut:ion»  exhibit  more. . From  our  dodrine  of  the  primary  afiocia- 

■ ame  °aia’  tion  of  the  fmall  particles  of  matter,  it  feems  probable,  that  of  fuch 
elementary  corpufcles,  there  may  be  more  forts  than  three,  or  four, 
or  five.  And  if  corpufcles  of  a compound  nature,  may,  in  all  the 
ufual  examples  of  chymifts,  pafs  for  elementary  ; it  feems  not  im- 
pofflble,  that  as  Aqua  fortis , or  Aqua  regia , will  make  a reparation  of 
diflolv’d  lilver  and  gold,  tho’  the  fire  cannot  *,  fo  there  may  be  fome 
agent  found  fo  fubtile  and  powerful,  at  leaft  in  refped  of  thofe  par- 
ticular compound  corpufcles,  as  to  be  able  to  refolve  them  into  the 
more  Ample  ones,  whereof  they  confift  ; and,  confequently,  increafe 
the  number  of  the  diftind  fubftances,  whereinto  the  mix’d  body  has 
been  hitherto  thought  refoluble.  And  if  that  be  true  we  formerly 
mention’d,  of  Helmonfs  alkahefl,  which  divides  bodies  into  other 
diftind  fubftances,  both  as  to  number  and  nature,  than  doth  the 
Are  •,  it  will  greatly  countenance  my  conjedure.  But  confining  our 
lelves  to  fuch  ways  of  analizing  mix’d  bodies,  as  are  already  known  to 
chymifts  ; it  may,  without  abfurdity,  be  queftion’d,  whether,  befides 
thofe  grofler  elements  of  bodies,  which  they  call  fait,  fulphur,  and 
mercury,  there  may  not  be  ingredients  of  a more  fubtile  nature  ; 
which  being  extremely  fmall,  and  not  in  themfelves  viflble,  may 
elcape  unheeded,  at  the  jundures  of  the  veflels  employed  in  diftil- 
lation.  For  we  may  well  fufped  there  are  feveral  forts  of  bodies, 
not  immediate  objeds  of  any  of  our  fenfes  > fince  we  fee,  that  not 
only  thofe  little  corpufcles,  which  , iffue  out  of  the  load-ftone,  pro- 
duce furprizing  efifeds  •,  but  the  effluvia  of  amber,  jet,  and  other 
eledrical  concretes,  tho’,  by  their  operations  upon  the  particular 
bodies,  difpos’d  to  receive  their  adion,  they  feem  to  fall  under  the 
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cognizance  of  our  fight,  yet  do  they  not  any  way,  as  electrical,  im-  Chymiftrv. 
mediately  affeCt  us. 

But  to  confider  only  the  fenfible  ingredients  of  mixed  bodies  ; it 
feems  queftionable,  whether  from  grapes  varioufly  order’d,  there  may 
not  be  drawn  more  diftinCt  fubftances  by  the  help  of  the  fire,  than 
from  molt  other  mixed  bodies  •,  for  the  grapes  themfelves  being  dry’d 
into  raifins,  and  diftill’d,  will,  befides  alkali,  phlegm,  and  earth, 
yield  a confiderable  quantity  of  an  empyrurnatical  oil,  and  a fpirit 
of  a very  different  nature  from  that  of  wine  : the  unfermented  juice 
of  grapes,  alfo,  affords  other  liquors  by  diftillation,  than  wine  doth. 

The  fame  juice,  after  fermentation,  yields  an  inflammable  fpirit  ; 
which,  if  competently  rectified,  will  burn  entirely  away.  The  fame 
fermented  juice  degenerating  into  vinegar,  yields  an  acid  and  cor- 
roding fpirit  *,  and  tunned  up,  it  arms  it  felf  with  tartar,  out  of 
which  may  be  feparated,  as  out  of  other  bodies,  phlegm,  fpirit,  oil, 
fait,  and  earth  : not  to  mention  what  fubftances  may  be  drawn  from 
the  vine  it  felf,  probably  different  from  thole  which  are  feparated 
from  tartar,  which  is  a body  of  a particular  kind.  What  force  foever 
this  inftance  be  allow’d,  towards  pioving  that  feme  bodies  yield  more 
elements  than  others  •,  it  can  fcarce  be  deny’d,  that  the  major  part 
of  the  bodies,  divifible  into  elements,  afford  more  than  three.  For, 
befides  thofe  which  the  chymifts  name  hypoftatical,  moft  bodies 
contain  two  others,  phlegm  and  earth  •,  which  concurring,  as  well  as 
the  reft,  to  the  conftitution  of  mixed  bodies,  and" being  as  generally, 
if  not  more,  found  in  their  analyfis  •,  I fee  no  fufficient  caufe,  why 
they  fhould  be  excluded  from  the  number  of  elements.  Nor  will  it 
fuffice  to  objeCt,  with  the  Paracelfians , that  the  tria  prima  are  the 
moft  ufeful  elements  •,  and  the  earth  and  water  but  worthlefs  and 
unaCtive  : for  elements  being  call’d  fo  in  relation  to  the  conftitution 
of  mixed  bodies  •,  it  fhould  be  upon  the  account  of  its  proving  an 
ingredient,  not  on  account  of  its  ufe,  that  any  thing  is  affirmed,  or 
deny’d  to  be  an  element.  And  as  for  the  pretended  ufeleffnefs  of 
earth  and  water,  it  fhould  be  confider’d,  that  ufefulnefs,  or  the  want 
of  it,  denotes  only  a refpeCt,  or  relation  to  us  ; and,  therefore,  the 
prefence,  or  abfence  of  it,  alters  not  the  intrinfic  nature  of  the  thing. 

The  noxious  teeth  of  vipers  are,  for  ought  I know,  ufelefs  to  us  * 
yet  are  acknowledged  parts  of  their  bodies  : and  it  were  hard  to  ffiew, 
of  what  greater  ufe  to  us  than  phlegm  or  earth,  are  thofe  undifeern’d 
ftars,  which  our  telefcopes  difeover  ; yet  we  cannot  but  acknowledge 
them  conftituent,  and  confiderable  parts  of  the  univerfe.  However, 
the  phlegm  and  earth  are  neceffary  to  conftitute  the  body  whence 
they  are  feparated  ; and,  confequently,  if  that  body  be  not  ufelefs 
to  us,  thofe  conftituent  parts,  without  which  it  could  not  have  been 
that  body,  may  be  faid  to  be  ufeful  to  us  •,  and  tho’  the  earth  and 
water  be  not  fo  confpicuoufly  operative,  as  the  other  three  principles  ; 
yet,  in  this  cafe,  it  will  not  be  amifs  to  remember  the  fable  of  the 
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Earth  and 
water  to  be 
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mong  the  che- 
mical princi- 
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And  at  teajl 
one  certain  al- 
kaline, if  not 
alfo  an  acid, 
Spirit  , 


dangerous  Sedition  of  the  hands  and  legs,  and  other  more  bufie  parts 
of  the  body,  againft  the  feemingly  unactive  ftomach.  In  a word, 
fince  earth  and  water  appear  as  clearly  and  as  generally  as  the  other 
principles,  upon  the  resolution  of  bodies,  to  be  ingredients  therein  ; 
and  fince  they  are  ufeful,  if  not  immediately  to  us,  to  the  bodies  they 
conftitute  ; to  exclude  them  out  of  the  number  of  elements,  is  not 
to  imitate  nature. 

And  here  I cannot  but  take  notice,  that  the  great  argument  which 
the  chy mills  employ  to  debafe  earth  and  water,  and  make  them  look’d 
upon  as  ufelefs  and  unw'orthy  to  be  reckon’d  among  the  principles  of 
mix’d  bodies,  is,  that  they  are  not  endowed  with  Specific  properties, 
but  only  with  elementary  qualities  of  which  they  fpeak  very  (light- 
ly, as  of  qualities  contemptible  and  unaflive  : but  I fee  no  Sufficient 
reafon  for  this  practice  ; Since  heat  is  confefs’d  to  be  an  elementary 
quality  ; for,  that  numerous  considerable  things  are  performed  by  it, 
is  manifelt  to  thofe  who  duly  confider  the  various  phenomena,  wherein 
it  intervenes  as  a principal  actor  : and  almoft  all  the  operations  and 
productions  of  chymifts  are  perform’d  and  obtain’d  chiefly  by  its 
means.  And  as  for  cold  it  Self,  upon  whofe  account  they  fo  defpife 
the  earth  and  water  ; if  they  pleafe  to  read  in  the  hiftory  of  the 
voyages  of  our  Englijh  and  Dutch  navigators  to  Nova  Zembla , and 
other  northern  regions,  what  Stupendous  things  may  be  effected  by 
cold  ; they  would  not,  perhaps,  think  it  fo  defpicable.  The  conser- 
vation of  the  texture  of  many  bodies,  both  animate  and  inanimate,  fo 
greatly  depends  upon  the  convenient  motion,  both  of  their  own  fluid 
and  loofer  parts,  and  of  the  bodies  which  Surround  them,  that  we 
fee  not  only  the  animal  oeconomy  frequently  disordered  by  the  im- 
moderate or  unfeafonable  coldnefs  of  the  air  *,  but  the  Solid  and  du- 
rable body  of  iron  it  Self  ; for  if  you  take  a Slender  piece  of  Steel,  and 
after  having  brought  it  in  the  fire  to  a white  heat,  Suffer  it  afterwards 
to  cool  leifurely  in  the  air,  it  will,  when  cold,  be  much  of  the  fame 
hardnefs  it  was  of  before  ; but  if,  as  foon  as  you  remove  it  from  the 
fire,  you  plunge  it  into  cold  water,  it  will,  upon  the  Sudden  refrige- 
ration, acquire  a much  greater  hardnefs,  and  become  manifestly  brit- 
tle. And  to  Shew,  that  this  is  not  owing  to  any  peculiar  quality 
in  the  water,  or  other  liquor,  or  unCtuous  matter,  wherein  fuch 
heated  Steel  is  ufually  quenched,  that  it  may  be  temper’d  ; I know 
a very  Skilful  tradefman  who  frequently  harden’d  Steel,  by  Suddenly 
cooling  it  in  a body  that  is  neither  a liquor,  nor  fo  much  as  moift. 
Hence  it  appears,  that  water  is  not  always  fo  inefficacious  and  con- 
temptible a body  as  our  chymifts  would  have  it  pafs  for. 

But  tho’  I think  it  evident,  that  earth  and  phlegm  are  to  be  reck- 
on’d among  the  elements  of  moft  animal  and  vegetable  bodies  ; yet  it 
is  not  upon  this  account  that  I Suppofe  Several  bodies  refoluble  into 
more  fubftances  than  three.  For  there  are  two  experiments,  which 
I have  Sometimes  made,  to  Shew,  that,  at  leaft,  Some  mix’d  bodies  are 
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divifible  into  more  diftindt  fubftances  than  five.  Out  of  twodiftill’d  li- 
quors, which  pafs  for  elements  of  the  body,  whence  they  are  drawn. 
I can,  without  addition,  make  a true  yellow  and  inflammable  fulphur, 
tho’  the  two  liquors  remain  afterwards  diftinft  •,  and  having  long  ob- 
ferved,  that  by  the  diftillation  of  feveral  woods,  both  in  ordinary  and 
in  fome  unufual  forts  of  vefiels,  the  fpirits  that  came  over,  in  plen- 
ty, had,  befides  a ftrong  tail,  to  be  met  with  in  the  empyreumatical 
fpirits  of  many  other  bodies,  an  acidity  almoft  like  that  of  vinegar  ; 
I lufpe&ed,  that  tho’  the  fourifh  liquor,  diftill’d  from  box-wood,  for 
inftance,  be  look’d  upon  by  chymifts  as  barely  the  fpirit  of  it  •,  and 
therefore  as  one  Angle  element  or  principle,  does  yet  really  confift  of 
two  different  fubftances,  and  may  be  divided  into  them  ; and  confequent- 
ly  that  fuchwood,  and  othermix’d  bodies  as  abound  with  fuch  a vinegar, 
may  be  laid  to  confift  of  one  element  or  principle  more  than  the  chy- 
mifts are  yet  aware  of.  I,  therefore,  diftilled  a quantity  of  box-wood 
per  fe , and  flowly  rectified  the  fourifh  fpirit,  the  better  to  free  it  both 
from  oil  and  phlegm  ; then  call  into  this  redified  liquor  a convenient 
quantity  of  powder’d  coral,  expeding  that  the  acid  part  of  the  liquor 
wou’d  corrode  it,  and  being  aflociated  therewith,  be  fo  retained  by  it, 
that  the  part  of  the  liquor,  which  was  not  of  an  acid  nature,  nor  fit  to 
fallen  upon  the  coral,  would  be  permitted  to  afcend  alone.  And,  ac- 
cordingly, having  gently  abftraded  the  liquor  from  the  coral,  there 
came  over  a fpirit  of  a ftrong  fmell,  and  of  a very  piercing  tall,  but 
without  any  fournefs  *,  and  which  was,  in  feveral  qualities,  manifeftly 
different,  not  only  from  a fpirit  of  vinegar,  but  from  fome  fpirit  of  the 
fame  wood,  that  I purpofely  kept  by  me,  without  depriving  it  of  its 
acid  ingredient.  This  four  fpirit  of  box  would  not  only,  as  I juft 
faid,  dilfolve  corals,  which  the  other  would  not  fallen  on  *,  but  being 
poured  upon  fait  of  tartar,  would  immediately  boil  and  hifs,  tho’  the 
other  would  lie  quietly  upon  it.  The  acid  fpirit  poured  upon  minium, 
made  a fugar  of  lead,  which  I did  not  find  the  other  to  do  *,  fome 
drops  of  this  penetrating  fpirit  being  poured  upon  a few  drops  of  fyrup 
of  violets,  feem’d  rather  to  dilute  than  otherwife  alter  the  colour  i 
whereas  the  acid  fpirit  turn’d  the  fyrup  reddilh,  and  wou’d  probably 
have  made  it  of  as  pure  a red  as  acid  falts  ufually  do,  had  not  the 
operation  been  hinder’d  by  the  other  fpirit.  A few  drops  of  the  com- 
pound fpirit,  fhaken  into  a large  quantity  of  the  infufion  ot  Lignum  ne - 
phriticum , prefently  deftroy’d  allitsbluilh  colour  ; whilft  the  other  fpi- 
rit wou’d  fuffer  it  to  remain  : and  having  pour’d  fair  water  upon  the 
coral  that  remain’d  in  the  bottom  of  the  glafs,  wherein  I had  recti- 
fied the  double  fpirit,  firft  drawn  from  the  box  ; I found  that  the 
acid  fpirit  had  really  diflolv’d  and  coagulated  with  the  coral.  For 
by  the  effufion  of  fair  water,  I obtain’d  a folution,  which  was  red  i 
whence  the  water  being  evaporated,  there  remain’d  a foluble  fub- 
ftance  much  like  the  fait  of  coral ; as  chymifts  call  that  magiftery  of 
it,  which,  they  make  by  diffolving  it  in  common  fpirit  of  vinegar,  and 
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Chymiflry.  abftradHng  the  menftruum  ad  ficcitatem.  The  fimple  fpirit  of  box,  if 

W/V’NJ  chymifts  will  have  it  therefore  faline,  becaufe  it  has  a ftrong  taft, 
furniflies  us  with  a new  kind  of  faline  bodies,  different  from  thofe 
hitherto  taken  notice  of.  For  tho5  of  the  three  chief  forts  of  falts,  the 
acid,  the  alkaline,  and  the  fulphureous,  there  is  no  one  that  feems  to 
be  at  amity  with  both  the  other  two ; yet  I did  not  find  but  that  the 
fimple  fpirit  of  box  agreed  very  well  both  with  the  acid  and  other 
falts.  For  tho’  it  wousd  lie  very  quiet  with  fait  of  tartar,  fpirit  of 
urine,  and  other  bodies,  whofe  falts  were  either  of  an  alkaline  or 
fugitive  nature  ; yet  did  not  oil  of  vitriol  it  felf  produce  any  hiding 
or  effervefcence  with  it. 

This  experiment  teaches  us  a method  whereby  we  may  prepare  va- 
rious forts  of  new  fpirits,  which,  tho*  more  fimple  than  any  fup- 
pofed  elementary,  are  manifeftly  endowed  with  peculiar  and  powerful 
qualities  ; fome  of  which  may,  probably,  be  of  confiderable  ufe  in 
phyfic,  as  well  alone,  asaffociated  with  other  things  ; as  may  be  guefif- 
ed  by  the  rednefs  of  that  folution,  the  four  fpirit  made  of  coral,  &c. 
and,  perhaps,  we  may  here,  with  the  fame  fuccefs,  ufe  other  alkaline 
bodies,  inftead  of  coral.  From  hence,  however,  I infer,  that  there  are 
many  compound  bodies  which  may  be  refolved  into  four  fuch  diffe- 
rent fubftances,  which  merit  the  name  of  principles,  as  well  as  thofe 
to  which  the  chymifts  freely  allow  it.  For  fince  they  fcruple  not  to 
reckon,  that  which  I call  the  compound  fpirit  of  box,  for  the  fpirit  j or 
as  others  would  have  it,  the  mercury  of  that  wood  ; I fee  not  why 
the  acid  liquor,  and  the  other,  Ihou’d  not  each  of  them,  efpecially 
the  latter,  be  look’d  upon  as  more  deferving  to  be  called  an  elemen- 
tary principle  ; fince  it  muft  needs  be  of  a more  fimple  nature  than 
the  liquor  which  was  found  to  be  devifible  into  that  and  the  acid  fpi- 
rit. This  further  ufe  may  be  alfo  made  of  our  experiment ; to  give 
us  a fufpicion,  that  fince  a liquor,  reputed  by  the  ’chymifts  to  be, 
without  difpute,  homogeneous,  is,  by  fo  flight  a way,  divifible  into 
two  diftindl  and  more  fimple  ingredients ; fome  more  Ikilful  or  hap- 
pier expedient  may  be  found,  either  further  to  divide  one  of  thefe  fpi- 
rits, or  to  refolve  fome,  at  leaft,  of  thofe  other  ingredients  of  mixed 
bodies,  that  have  hitherto  pafs’d,  among  chymifts,  for  their  elements 
and  principles. 


SECT.  IV. 

The  ambigui-  TT  AVING  thus  difpatch’d  what  we  had  to  fay,  as  to  the  number 
ty  of  chymical  JfX  of  the  diftindl  fubftances  feparable  from  mixed  bodies  by  the 
ller'tJrl  {°n^'  ^re>  ^ come  to  confider  the  nature  of  them  ; and  to  fhew,  that  tho* 
they  feem  homogeneous  bodies,  vet  they  have  not  the  purity  and 
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fimplicity  that  is  requifice  in  elements.  Bat  the  confidence  where-  Chymijtry, 

with  chymifts  call  each  of  thefe  fubftances  by  the  name  of  fait, 

fulphur,  or  mercury,  and  the  intolerable  ambiguity  they  allow  them- 

felves  in  their  writings,  make  it  here  necefiary  to  complain  of  their 

unreafonable  practice  of  playing  with  words.  Several  authors  among 

them,  will  often  give  many  names  to  one  thing  ; and  fome  of  thefe 

fhall,  perhaps,  be  fiich,  as  much  more  properly  fignify  fome  diftindt 

body  of  another  kind  : nay,  even  in  technical  words,  or  terms  of 

art,  they  refrain  not  from  this  liberty  •,  but  will,  as  we  obferv’d, 

call  the  fame  fubftance  fometimes  the  fulphur,  and  fometimes  the 

mercury  of  a body.  The  deferiptions  they  give  us  of  mercury,  as 

of  a principle,  or  ingredient  of  mix’d  bodies,  are  fo  intricate,  that 

even  thofe  who  have  endeavoured  to  polifh  and  illuftrate  the  notions 

of  the  chymifts,  are  reduced  to  confefs,  they  know  not  what  to 

make  of  it. 

But  whatever  thefe  men  may  promife  themfelves  from  a canting 
way  of  delivering  the  principles  of  nature  ; they  will  find  the  major 
part  of  knowing  perfons  fo  vain,  as,  when  they  underftand  not  what 
they  read,  to  conclude,  that  it  is  rather  the  writer’s  fault,  than  their 
own.  And  thofe  who  are  fo  ambitious  to  be  admir’d  by  the  vulgar 
and  ignorant,  that  rather  than  go  without  their  applaufe,  will  ex- 
pofe  themfelves  to  the  contempt  of  the  learned  \ fhall,  by  my  con- 
fent,  freely  enjoy  their  option.  As  for  the  fcruple  of  the  myftical 
writers  to  communicate  their  knowledge,  they  might,  lefs  to  their 
own  difparagement,  and  to  the  trouble  of  their  readers,  have  con- 
ceal’d it,  by  writing  no  books,  than  by  writing  bad  ones.  It  were 
£ temptation  to  fay,  that  the  chymifts  write  thus  darkly,  not  be- 
caufe  they  think  their  notions  too  precious  to  be  explain’d  ; but  be- 
caufe  they  fear,  if  they  were  explain’d,  men  would  difeern  them  to 
be  vain  and  frivolous.  And,  indeed,  I fear,  that  the  chief  reafon 
why  chymifts  have  written  fo  obfeurely  of  their  three  principles, 
may  be,  that  not  having  clear  and  diftinct  notions  of  the  matter 
themfelves,  they  cannot  write  otherwife  than  confufedly  about  it  : 
not  to  mention  that  feveral  of  them,  confcious  of  the  invalidity  of 
their  dodtrine,  might  well  difeern,  that  they  could  fcarce  avoid  a 
confutation,  but  by  keeping  themfelves  from  being  clearly  under- 
ftood.  But  tho’  much  may  be  faid  to  excufe  the  chymifts,  when 
they  write  darkly  and  enigmatically  about  the  preparation  of  their 
elixir,  and  l'ome  few  other  grand  Arcana  \ yet  when  they  pretend  to 
teach  the  general  principles  of  natural  philofophy,  this  equivocal 
way  of  writing  is  not  to  be  endured.  For  in  fuch  fpeculative  en- 
quiries, wherein  the  naked  knowledge  of  the  truth  is  the  thing  prin- 
cipally aim’d  at,  what  does  he  teach  me  worth  thanks,  who  does  not, 
if  he  can,  make  his  notions  intelligible  to  me  *,  but  by  myftical  terms, 
and  ambiguous  phrafes,  darkens  what  he  fhould  clear  up  ? And  if 
the  matter  of  the  philofopher’s  ftone,  and  the  manner  of  preparing 

it. 
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Chymiftry.  it,  be  fuch  myfteries,  as  they  would  have  the  world  believe  ; they 
may  write  intelligibly  and  clearly  of  the  principles  of  mix’d  bodies 
in  general,  without  difcovering  what  they  call  the  great  work.  In 
fhort,  I could  wifh,  that  learned  men  would  confpire  together  to 
make  thefe  deluding  writers  fenfible,  they  muft  no  longer  hope,  with 
impunity  to  abufe  the  world.  For  whilft  they  are  quietly  permitted 
to  publifh  books  with  promifing  titles,  and  therein  to  affert  what 
they  pleafe,  and  contradict  others,  and  even  themfelves,  with  as  lit- 
tle danger  of  being  confuted,  as  of  being  underftooa  ; they  are  en- 
couraged to  raife  themfelves  a name,  by  playing  upon  their  readers  ; 
who  are  only  the  ignorant  and  credulous,  and  always  admire  moll 
what  they  leaft  underhand.  But  if  judicious  men,  {kill’d  in  chymi- 
cal  affairs,  fhall  once  agree  to  write  clearly  and  plainly  of  them, 
and  thereby  keep  others  from  being  impos’d  upon  by  dark,  empty 
words  ; ’tis  to  be  hoped,  that  thefe  obfcure  authors,  finding  that 
they  can  no  longer  write  impertinently  and  abfurdly,  without  being 
laugh’d  at  for  it,  will  be  reduced  either  to  write  nothing,  or  books 
that  may  teach  us  fomething. 

Bodies  feem - However,  that  which  I am  now  entering  upon,  being  the  confide- 

tngly  ho™°£e'  ration  of  the  things  themfelves,  into  which  chymifts  refolve  mixed 
"meltary.  * " bodies  by  the  fire  *,  if  I can  fhew  that  thefe  are  not  of  an  elementary 
nature,  it  will  be  no  great  matter  what  names  particular  chymifts 
have  been  pleas’d  to  give  them. 

I fay  then,  that  as  generally  as  chymifts  appeal  to  experience,  and 
as  confidently  as  they  alledge  the  feveral  fubftances  feparated  by  the 
fire  from  a mixed  body,  for  a fufficient  proof  of  their  being  its  com- 
ponent elements,  yet  thofe  different  fubftances  are,  many  of  them, 
far  from  an  elementary  fimplicity,  and  may  be  ftill  look’d  upon  as' 
mixed  bodies  : the  greater  part  of  them  alfo  retaining  the  nature  of 
thofe  concretes,  whence  they  were  forced. 

But  before  I defcend  to  particulars,  I think  it  convenient  to  obferve, 
firft,  that  Helmont  mentions  it  as  a notable  thing  ; and  I take  it  to  be 
a very  conftderable  one  •,  that  tho’  the  diftill’d  oil  of  oil-olive,  drawn 
■per  fe,  is,  as  I have  try’d,  of  a very  fharp  and  fretting  quality,  and 
of  an  odious  taft  *,  he  tells  us,  that  fimple  oil  being  only  digefted  with 
Paracelfus's  Sal  circulation,  is  reduced  into  diftimilar  parts,  and  yields 
a fweet  oil,  very  different  from  the  diftill’d  oil  ; as  alfo,  that,  by 
the  fame  way,  there  may  be  feparated  from  wine,  a very  fweet  and 
gentle  fpirit,  partaking  of  a far  different  and  nobler  quality,  than 
that  which  is  immediately  drawn  by  diftillation,  and  call’d  dephleg- 
med  Aqua  vita  \ from  whofe  acrimony  this  other  fpirit  is  exceedingly 
remote,  altho’  the  Sal  circulatum , that  makes  thefe  analyfes  be  feparated 
from  the  analyz’d  bodies,  in  the  fame  weight,  and  with  the  fame 
qualities  it  had  before.  This  affirmation  of  Helmont  if  we  admit 
for  true,  we  muft  acknowledge,  that  there  may  be  a very  great  dif- 
parity  betwixt  fubftances  of  the  fame  denomination,  feparable  from 
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compound  bodies,  for  befides  the  differences  I fhall  hereafter  take  Chymijlry. 
notice  of,  betwixt  thofe  diftilled  oils  that  are  commonly  known  to  L 
chymifts  ; it  appears  from  hence,  that  by  means  of  the  Sal  circulatum , 
there  is  quite  another  fort  of  oils,  obtainable  from  the  fame  body  : 
and  who  knows  that  there  are  not  other  agents  in  nature,  by  whofe 
help  there  may,  whether  by  tranfmutation,  or  otherwife,  be  obtained 
from  the  bodies  vulgarly  called  mixed,  oils,  or  other  fubftances,  dif- 
ferent from  thofe  of  the  fame  denomination,  known  either  to  vulgar 
chymiffs,  or  even  to  Helmont  himfelf  ? 

Secondly,  if  the  opinion  of  Leucippus , Democritus , and  other  ancient 
and  modern  philo fophers,  be  true,  that  our  culinary  fire,  fuch  as 
chymifts  ufe,  confifts  of  numberlefs  little  bodies  in  fwift  motion, 
which  by  their  fmallnefs  and  rapidity  are  able  to  penetrate  the  molt 
folid  and  compact  bodies  ; it  will  be  reafonable  to  fuppofe,  that  mul- 
titudes of  thefe  fiery  corpufcles,  getting  in  at  the  pores  of  the  con- 
taining glafs,  may  aflociate  themfelves  with  the  parts  of  the  mix’d 
body  whereon  they  work,  and  with  them  conftitute  new  kinds  of 
compounds,  according  to  the  fhape,  fize,  and  other  properties  of  the 
parts  of  the  diffipated  body,  happen  to  difpofe  them,  with  regard  to 
fuch  combinations.  And  of  thefe,  alfo,  there  may  be  the  greater  num- 
ber, if  we  grant  that  fuch  corpufcles  of  the  fire  are  not  all  of  the 
fame  magnitude  or  figure.  And,  indeed,  fome  particular  experiments 
have  induced  me  to  think,  that  the  particles  of  an  open  fire,  working 
upon  fome  bodies,  may  really  affociate  themfelves  therewith,  and  add 
to  their  quantity  *.  Tho’  I am  not  fure,  when  it  operates  on  bodies 
included  in  glafs  vefiels,  that  the  fiery  corpufcles  actually  pafs  thro’ 
the  fubftance  of  the  glafs. 

But  there  are  fome  bodies,  as  gold  and  filver,  which  do  not,  in 
the  ufual  examinations  made  by  fire,  difcover  themfelves  to  be 
mix’d  : and,  if  a re-compound  body  be  feparable  into  feveral  fub- 
ftances by  the  fire,  it  may  be  refolved  into  fuch  as  are  neither  ele- 
mentary, nor  fuch  as  it  was  upon  its  laft  mixture  compofed  of  ; 
but.  into  new  kinds  of  mixtures.  Of  this  I have  already  produced 
fome  examples  in  foap,  fugar  of  lead,  and  vitriol.  Now,  if  we  con- 
fider,  that  there  are  fome  bodies,  as  well  natural  as  factitious,  mani- 
feftly  re-compounded  •,  that  in  the  bowels  of  the  earth  nature  may, 
as  we  fee  fhe  fometimes  does,  make  ftrange  mixtures  ; that  fome 
animals  are  nourifhed  with  others,  and  fome  with  plants  ; and  that 
thefe  have  their  nutriment  and  growth,  either  from  a certain  nitrous 
juice  harbour’d  in  the  pores  of  the  earth  ; or  from  the  excrements 


* The  fun’s  rays  will  infinuate  them- 
lelves  into  bodies,  fo  as  greatly  to  increafe 
their  weight.  M.  Hombcrg,  by  expofing 
four  ounces  of  Regulus  Martis  in  powder, 
at  the  dillance  of  about  a foot  aud  a half 
from  the  focus  of  the  duke  of  Orlean'% 

VOL.  Ill, 


large  burning  glafs,  found  it,  after  an  hour’s 
flay  there,  augmented  by  about  upon 
the  balance  ; notwithstanding  what  was  dif-  - 
fipated  in  fmoke.  French  Memoirs,  A.  1705. 
p.  125. 
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Chymijlry.  of  animals  *,  or  from  the  putrefied  bodies,  either  of  living  creatures, 
or  vegetables  : or  from  other  fubftances  of  a compound  nature  : if, 

I fay,  we  confider  this,  it  may  feem  probable,  that  there  are  among 
the  works  of  nature,  a greater  number  of  re-compound  bodies,  than 
men  ufually  take  notice  of.  And,  indeed,  as  I have  formerly,  alfo, 
obferved,  it  does  not  appear,  that  all  mixtures  mull  be  of  elementary 
bodies  ; but  it  feems  far  more  probable,  that  there  are  feveral  forts 
of  compounds,  even  in  regard  of  their  ingredients,  confider’d  ante- 
cedently to  their1  mixture.  For  tho’  fome  feem  to  be  made  up  by 
the  immediate  coalitions  of  the  elements,  or  principles  themfelves, 
and  may  therefore  be  called  mifla  primaria  \ yet,  it  feems,  that  many 
other  bodies  are  mixed  at  the  fecond  hand  ; their  immediate  ingre- 
dients not  being  elementary.  And  from  many  of  thefe  fecondary 
forts  of  mix’d  bodies,  may  refult,  by  a farther  compofition,  a third 
fort,  and  fo  onwards.  Nor  is  it  improbable,  that  fome  bodies  are 
made  up  of  mix’d  ones,  not  all  of  the  fame  order  ; as  for  inftance, . a 
concrete  may  confift  of  ingredients,  whereof  the  one  may  have  been  a 
primary,  the  other  a fecondary  mix’d  body  *,  (as  I have  in  native  cin- 
nabar found  a courfer  part,  that  feems  more  probably  to  be  ore,  a 
combuftible  fulphur,  and  a running  mercury  •,  ) or,  perhaps,  without 
any  ingredient  of  thisiatter  fort,  it  may  be  compos’d  of  mix’d  bodies, 
fome  of  them  of  the  firft,  and  fome  of  the  third  kind.  And  this 
may  be  illuftrated,  by  refle&ing  upon  what  happens  in  the  chymical 
preparations,  of  fome  of  thofe  medicines  called  Bezoardica.  For  firft, 
from  antimony  and  iron,  which  may  be  look’d  upon  as  prima  mi  ft  a , 
they  compound  a ftarry  regulus  ; to  which  they  put,  according  to 
their  intention,  either  gold  or  filver  •,  and  this  makes  with  it  a new 
and  further  compofition.  Then  they  add  fublimate,  which  is  it  felf 
a re-compounded  body  •,  and  from  this  fublimate,  and  the  other  me- 
talline mixtures,  draw  a liquor  ; which  may  be  allowed  to  be  of  a 
yet  more  compounded  nature  ; if  it  be  true,  as  chymifts  affirm,  that 
by  this  art  fome  of  the  gold  or  filver  mix’d  with  the  regulus,  may 
be  carried  over  the  helm  with  it,  by  the  fublimate  ; as  indeed  a 
fkilful  and  candid  perfon  complained  to  me  a while  fince,  that  a 
friend  of  his,  and  mine,  having,  by  fuch  a way,  brought  over  a great 
dead  of  gold,  in  hopes  to  do  fomething  further  with  it,  which  might 
be  gainful  to  him  *,  has  not  only  mifs’d  of  his  aim,  but  is  unable  to 
recover  the  volatiliz’d  gold,  out  of  the  antimonial  butter  wherewith 
it  is  ftridtly  united. 

Now,  if  a,  compound  body  confift  of  ingredients  not  merely  ele- 
mentary •,  it  is  eafy  to  conceive,  that  the  fubftances  into  which  the 
fire  diflolves  it,  tho’  feemingly  homogeneous,  may  be  of  a compound 
nature  ; thofe  parts  of  each  body  that  are  moft  of  kin,  affociating 
themfelves  into  a compound  of  a new  kind.  Thus  when,  for  example, 
I have  caus’d  vitriol,  fal-armoniac,  and  falt-petre,  to  be  mingled  and 
diftill’d  together,  the  liquor  that  came  over  did  not  manifeft  it  felf 
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to  be  either  fpirit  of  nitre,  or  of  fal-armoniac,  or  of  vitriol.  For  Chymijlry. 
none  of  thofe  would  diffolve  crude  gold,  which  yet  my  liquor  would 
readily  do  ; and  thereby  fhewed  it  felf  to  be  a new  compound,  con- 
fiding, at  lead,  of  fpirit  of  nitre,  and  fal-armoniac  ; for  the  latter 
diflolved  in  the  former,  will  work  on  gold  •,  which,  neverthelefs,  are 
not  by  any  known  way  feparable  ; and,  confequently,  would  not  pafs 
for  a mixed  body,  if  we  our  felves  did  not,  to  obtain  it,  put  and 
didil  together  different  concretes,  whofe  didindt  operations  were 
known  before-hand.  And  fulpedting  the  common  oil  of  vitriol  to  be 
no  fuch  fimple  liquor  as  chymids  prefume,  I mix’d  it  with  an  equal, 
or  a double  quantity  of  common  oil  of  turpentine  i and  having  care- 
fully (for  the  experiment  is  nice,  and  fomewhat  dangerous)  diddl’d 
the  mixture  in  a fmall  glafs  retort,  I obtained,  according  to  mydefire, 
befides  the  two  liquors  I had  put  in,  a condderable  quantity  of  a cer- 
tain fubdance,  which  dicking  all  about  the  neck  of  the  retort,  dif- 
cover’d  it  felf  to  be  fulphur,  not  only  by  a very  drong  fulphureous 
fmell,  and  by  the  colour  of  brimdone,  but  alfo  by  this,  that  being  put 
upon  a coal,  it  was  immediately  kindled,  and  burnt  like  common  ful- 
phur. So  that  from  this  experiment  it  appears,  that  a real  fulphur 
may  be  made,  by  the  conjunction  of  two  fuch  fubdances,  as  chymids 
take  for  elementary,  and  which  did  neither  of  them  a-part  feem  to 
contain  any  fuch  body  or  that  oil  of  vitriol,  tho’  a diddl’d  liquor, 
and  taken  for  part  of  the  faline  principle  of  the  concrete  that  yields  it, 
may  contain,  befides  its  faline  portion,  a fulphur  like  common  brim- 
Hone,  which  it  felf  is  hardly  an  uncompounded  body. 

I might  here  again  repeat,  that  as  there  may  be  more  elements  than  Fire  may 
five  or  fix,  fo  the  elements  of  one  body  may  be  different  from  thofe  compound  as 
of  another  •,  whence  it  would  follow,  that  from  the  refolution  of  re-  deltas  de- 
compound bodies,  there  may  refult  mixtures  wholly  of  a new  kind, 
by  the  coagulation  of  elements,  that  never,  perhaps,  convened  before.  °J 
But  I proceed  to  obferve,  that  the  fire  does  not  always  barely  refolve, 
or  take  afunder,  but  may,  alfo,  after  a new  manner,  mix  and  com- 
pound  together  the  parts  of  the  body  diffipated  by  it. 

This  is  fo  obvious,  that  I cannot  but  wonder,  it  fhould  be  no  more 
taken  notice  of.  For  when  wood,  by  being  burnt,  is  diffipated  into 
fmoke  and  afhes,  that  fmoke  compofes  foot  •,  which  is  fo  far  from 
being  any  one  of  the  principles  of  the  wood,  that,  as  I noted  above, 
you  may,  by  a farther  analyfis,  feparate  five  or  fix  diftinCt  fubftances 
from  it.  And  as  for  the  remaining  afhes,  the  chymifls  themfelves 
teach  us,  that  by  a farther  degree  of  fire,  they  may  be  indiffolubly 
united  into  glafs.  ’Tis  true,  that  the  analyfis,  which  the  chymifls 
principally  build  upon,  is  made  not  in  the  open  air,  but  in  clofe 
veffels  •,  however,  the  examples  lately  produced,  will  lead  us  to  fufpeCl, 
that  heat  may  as  well  compound,  as  diffipate  the  parts  of  mixed 
bodies.  I have  known  .a  vitrification  made,  even  in  clofe  veffels.  The 
flours  of  antimony,  and  thofe  of  fulphur,  are  very  mixed  bodies, 
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Chymiftry.  tho’  they  afcend  in  clofe  veiTels  ; and  ’twas  in  flopped  glafTes  that  I 
railed  the  whole  body  of  camphire.  It  may  be  obje&ed,  indeed,  that 
thefe  examples  are  of  bodies  forc’d  up  in  a dry,  not  a fluid  form,  like 
the  liquors  obtain’d  by  diftillatiom  But  ’tis  poflibie  a body  may  be 
chang’d  from  folid  to  fluid,  or  from  fluid  to  folid,  without  being  other- 
wife  much  alter’d  •,  as  appears  by  the  readinefs  wherewith,  in  winter, 
the  fame  individual  fubftance  is  hardened  into  brittle  ice,  and  thaw’d 
again  into  fluid  water.  Befldes  this,  common  quick-filver  it  felf,  which 
the  mod  eminent  chymifts  confefs  to  be  a mix’d  body,  may  be  driven 
over  the  helm  in  its  prifline  form,  and  confequently  in  that  of  a liquor. 
And  certainly  ’tis  poflibie,  that  very  compounded  bodies  may  concur 
to  conflitute  liquors  j for  I have  found  it  poflibie,  by  the  help  of  a 
certain  menftruum,  to  diftil  gold  it  felf  thro’  a retort,  even  with  a 
moderate  fire.  And  butter  of  antimony,  if  carefully  rectified,  may  be 
reduced  into  a very  clear  liquor  •,  yet  when  a quantity  of  fair  water 
is  thrown  upon  it,  there  will  quickly  precipitate  a ponderous  emetic 
calx,  which  before  made  a confiderable  part  of  the  liquor,  and  is  in- 
deed, an  antimonial  body,  carried  over  and  kept  diflfolved  by  the  falts 
of  the  fublimate  ; and  confequently  a compounded  one,  as  appears 
from  examining  this  white  powder  by  a fkilful  reduction.  And  to 
fhew,  that  bodies,  as  compounded  as  the  flours  of  brimftone,  may 
concur  to  conflitute  diftill’d  liquors  *,  which  a mix’d  body  may  be 
brought  over  the  helm  without  corroflve  frits  ; I have  ways  of  bringing 
over  flours  of  brimftone,  and  perhaps  even  mineral  fulphurs,  wherein 
I employ  none  but  oleaginous  bodies  to  make  volatile  liquors  •,  in  which 
not  only  the  colour,  but  the  frnell,  and  fome  operations,  manifeft,  there 
is  brought  over  a fujphur  that  makes  part  of  the  liquor. 

And  here  we  ought,  again,  to  remember,  that  the  qualities  or  acci- 
dents, upon  account  whereof  chymifts  call  a portion  of  matter  by  the 
name  of  one  of  their  principles,  are  not  fuch,  but  that  as  great  may 
be  produced  by  the  changes  of  texture,  and  other  alterations,  which 
the  fire  makes  in  the  fmall  parts  of  a body.  1 have  already  prov’d, 
by  what  happens  to  plants,  fed  only  with  fair  water,  that  by  changing 
the  difpofition  of  the  component  parts  of  a body,  nature  is  able  to 
efifedt  as  great  changes  in  a parcel  of  matter,  reputed  fimilar,  as  thofe 
requifite  to  denominate  one  of  the  tria  prima.  And  tho’  Helmont  calls 
the  fire,  the  artificial  death  of  things  •,  and  altho’  it  has  been  fup- 
pofed,  that  fire  can  never  generate  any  thing  but  fire  ; yet  we  ought 
to  confider,  how  many  new  forts  of  mix’d  bodies  chymifts  themfelves 
have  produced  by  means  of  the  fire  •,  and  particularly  that  glafs  is 
not  only  produced  by  the  manifeft  adlion  of  the  fire,  but  has  never, 
for  ought  we  know,  been  produced  any  other  way.  And  indeed  it 
feems  but  an  inconfiderate  aflertion  of  fome  Helmontians , that  every 
fort  of  body,  of  a peculiar  denomination,  muft  be  produced  by  fome 
feminal  power.  Nor  need  it  much  move  us,  that  there  are  fome,  who 
look  upon  whatfoever  the  fire  is  employ’d  to  produce  not  as  natural, 

2 but 


The  Sceptical  Chjmifi . 309 

but  artificial  bodies.  For  there  is  not  always  fuch  a difference,  as  Cbymijiry. 
many  imagine,  betwixt  the  one  and  the  other  ; and  it  is  not  fo  eafie 
as  they  think,  clearly  to  affign  what  it  is,  that  properly,  conftantly, 
and  fufficiently  difcriminates  them.  A thing  is  commonly  term’d  arti- 
ficial, when  a parcel  of  matter  is,  by  the  artificer’s  hand  or  tools,  or 
both,  brought  to  luch  a fhape  or  form  as  he  defign’d  ; whilft  in  many 
of  the  chymical  productions,  the  effect  would  be  produced,  whether 
the  artificer  intended  it  or  no  •,  and  is  often  different  from  what  he 
intended  or  expeCted;  and  the  inftruments  employed,  are  not  tools 
artificially  fafhion’d  and  fhap’d,  like  thofe  of  tradefmen,  for  fome  par- 
ticular work  •,  but,  for  the  molt  part,  agents  of  nature’s  own  providing  ; 
receiving  their  chief  powers  of  operation  from  their  own  nature  or 
texture,  not  the  artificer.  The  fire  is  as  well  a natural  agent  as  feed  ; 
and  the  chymiff,  who  employs  it,  only  applies  natural  agents  to 
patients,  which,  thus  brought  together,  and  adding  according  to  their 
refpeCtive  natures,  perform  the  work  themfelves  : as  fruit  is  a natural 
production,  tho’  the  gardener  bring  and  fatten  together  the  fciens  and 
flock,  &c.  But  very  flight  qualities  may  ferve  to  denominate  a chy- 
mical principle.  For  when  they  analyze  a compound  body,  by  the 
fire,  and  obtain  a fubftance  inflammable,  that  will  not  mix  with  water, 
they  prefently  call  it  fulphur  ; what  comes  over  fapid  and  diffoluble 
in  water,  paffes  for  fait  ; and  what  is  fix’d  and  indiffoluble  in  water, 
that  they  name  earth : and  all  the  volatile  fubftances  they  know 
not  what  to  make  of,  they  call  mercury.  But  that  thefe  qualities  may 
either  be  produced  otherwife  than  by  fuch  as  they  call  feminal  agents  ; 
or  may  belong  to  bodies  of  a compound  nature  •,  appears  from  glafs  made 
of  afhes,  where  the  flrong-tafted  alkaline  fait,  joining  with  the  earth, 
becomes  infipid,  and  with  it  conftitutes  a body,  which,  tho’  alfo  dry, 
fix’d,  and  indiffoluble  in  water,  is  yet  manifeftly  a mix’d  body,  and 
made  fo  by  the  fire  it  felf.  Helmont  tells  us  of  a way  to  tranfmute 
oil  of  cinnamon,  &c.  wholly  into  a volatile  fait,  by  a bare  mixture 
of  its  own  alkaline  fait  *,  from  whence,  if  it  be  true,  as  I have  reafon 
to  believe,  I may  argue,  that  fince  a fubftance,  that  is  as  well  faline 
and  volatile  as  the  fairs  of  harts-horn,  blood,  &c.  which  pafs  for  ele- 
mentary, is  producible  by  the  fire  ; and  fince  this  volatile  fait  is  really 
compounded  of  a chymical  oil  and  a fixed  fait  ; the  one  made  volatile 
by  the  other,  and  both  affociated  by  the  fire  •,  it  may  well  be  fufpect- 
ed,  that  other  fubftances  arifing  from  the  feparation  of  bodies  by  the 
fire,  may  be  new  forts  of  mixtures,  and  confift  of  ingredients  of  dif- 
ferent natures,  Thus,  particularly,  I have,  fometimes,  fufpeCted,  that 
fince  the  volatile  faltsof  blood,  hartfhorn,  &?c.  are  fugitive,  and  of  an 
exceeding  ftrong  fmell  ; either  the  chymifts  erroneoufly  afcribe  all 
odours  to  fulphurs,  or  that  fuch  falts  confift  of  fome  oily  parts  well 
incorporated  with  the  faline  ones.  And  the  like  conjecture  I have,  al- 
fo, made  as  to  fpirit  of  vinegar  •,  which,  tho’  the  chymifts  think  one 
of  the  principles  of  that  body  ; and  tho’  being  an  acid  fpirit,  it  feems 
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Cb'.nvjlry.  to  be  much  lefs  of  kin,  than  volatile  falts,  to  fulphurs  ; yet  not  to 


niention  its  piercing  fmell,  which  I know  not  with  what  congruity 
the  chymifts  will  deduce  from  fait ; I wonder  they  have  not  taken 
notice  of  what  their  own  Tyrccinium  chymicwn  teaches,  concerning  the 
diftillation  of  Saccharum Saturni  out  of  which,  Beguinus  affaires  us,  that 
he  diftill’d,  befides  a very  fine  fpirit,  no  lefs  than  two  oils  •,  the  one 
blood-red  and  ponderous ; but  the  other  fwimming  upon  the  top  of 
the  fpirit,  and  of  a yellow  colour.  And  tho’  I remember  not,  that 
I have  had  two  diftindt  oils  from  fugar  of  lead  ; yet  that  it  will,  tho’ 
diftill’d  without  addition,  yield  fome  oil,  I find  by  experience.  I 
know  the  chy miffs  will  be  apt  to  pretend,  that  thefe  oils  are  but  the 
volatiliz’d  fulphur  of  lead,  and  will,  perhaps,  argue  it  from  what Beguinus 
relates,  that  when  the  diftillation  is  ended,  you  find  a Caput  mortuum 
extremely  black,  and  good  for  nothing1,  as  if  the  body,  or  at  leaft, 
the  chief  part  of  the  metal  it  felf,  were,  by  the  diftillation,  carried 
over  the  helm.  But  as  Saccharum  Saturni , is  a kind  of  magiftery,  made 
only  by  calcining  lead  per  fe , diffolving  it  in  diftill’d  vinegar,  and 
cryftallyzing  the  folution  ; I found,  upon  examination,  the  Caput  mor- 
tuum , flighted  by  Beguinus , to  be  fo  undeferving  the  character  he 
gives  it,  that  I venture  to  fay,  this  oil  either  formerly  concurr’d  to 
conftitute  the  fpirit  of  vinegar,  fo  that  what  paffes  for  a chymical  prin- 
ciple, may  yet  be  further  refoluble  into  diftindt  fubftances  ; or  thatfome 
parts  of  the  fpirit,  together  with  others  of  the  lead,  may  conftitute  a 
chymical  oil,  which,  therefore,  tho’  it  pafs  for  homogeneous,  may  be 
a compound  body  * or  at  leaft,  that  by  the  adtion  of  the  diftill’d  vine- 
gar, and  the  calx  of  lead,  one  upon  the  other,  part  of  the  liquor  may 
be  tranfmuted  from  an  acid  fpirit  into  an  oil. 

Chymifts  muft,  alfo,  confefs,  that  in  the  fpirit  of  wine  perfedtly 
dephlegm’d,  or  other  fermented  liquors,  that  which  they  call  the 
fulphur  of  the  concrete,  lofes  by  fermentation,  that  property  of  oil, 
(which  the  chymifts  likewife  take  to  be  the  true  fulphur  of  the  mix- 
ture,) of  being  immifcible  with  water.  And  if  we  credit  Helmont , a 
pound  of  the  pureft  fpirit  of  wine,  may  barely,  by  the  help  of  fill t of 
tartar,  be  refolv’d  or  tranfmuted  into  fcarce  half  an  ounce  of  fait,  and 
as  much  elementary  water,  as  amounts  to  the  remaining  part  of  the 
weight.  And  it  may  be  doubted,  whether  that  fix’d  and  alkaline 
fait,  which  is  fo  unanimoufly  agreed  on  to  be  the  faline  principle  of 
incinerated  bodies,  be  not,  as  ’tis  alkaline,  a produdtion  of  the  fire.  For, 
tho’  the  taft  of  tartar  feems  to  argue,  that  it  contains  a fait  before 
it  be  burned  ; yet  that  fait  being  very  acid,  has  a quite  different  taft 
from  the  lixiviate  fait  of  calcined  tartar.  And  tho’  it  be  falfly  ob- 
jedted  againft  the  chymifts,  that  they  obtain  all  the  falts  they  make, 
by  reducing  the  body  they  work  on  into  afhes,  with  violent  fires •,  yet 
this  volatile  fait  greatly  differs  from  the  fix’d  alkaline  flilt  I fpeak 
of,  which  feems  not  producible  by  any  known  way  without  incinera- 
tion. ’Tis  not  unknown  to  chymifts,  that  quick-filver  may  be  preci- 
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pated,  without  addition,  into  a dry  powder,  that  remains  To  in  water.  Chymi/hry. 

And  fome  eminent  men  among  them  teach,  that  merely  by  the  fire,  0~V'0 

quick-Alver  may,  in  convenient  veflels,  be  reduced  into  a thin  liquor, 

like  water,  and  mifcible  with  it.  So  that  by  the  bare  aCtion  of  the 

fire,  ’tis  poftible,  that  the  parts  of  a mix’d  body,  fhould  be  fo  dif- 

pos’d,  after  new  and  different  manners-  that  it  may  be  fometimes  of 

one  confiflence,  and  fometimes  of  another  ; and  in  one  flate  be  dif- 

pos’d  to  mix  with  water,  and  in  another  not.  I could  alfo  fhew,  that 

bodies,  from  which,  a-part,  chy mills  cannot  obtain  any  thing  com- 

buftible,  may,  by  being  affociated  together,  and  by  the  help  of  the 

fire,  afford  an  inflammable  fubftance  ; and  that,  on  the  other  fide, 

’tis  pofflble  for  a body  to  be  inflammable,  tho’  it  would  very  much 
puzzle  an  ordinary  chymift,  to  feparate  an  inflammable  ingredient 
from  it  : wherefore,  Ance  the  principles  of  chymifts,  may  receive 
their  denomination  from  qualities,  which  it  often  exceeds  not  the 
power  of  art,  nor  always  that  of  the  fire,  to  produce ; and  fince  fuch 
qualities  may  be  found  in  bodies  that  differ  fo  much  in  other  quali- 
ties from  one  another,  that  they  need  not  be  allow’d  to  agree  in  that 
pure  and  Ample  nature,  which  principles  ought  to  have  *,  it  may  juftly 
be  fufpeCled,  that  many  productions  of  the  Are,  fhew’d  us  by  chy- 
mifts, as  the  principles  of  the  concrete  that  afforded  them,  may  be 
but  a new  kind  of  mix’d  bodies.  And  tho’  Paracelfus , and  fome  of  his 
followers,  have  ventur’d  to  teach,  that  only  the  bodies  here  below, 
but  the  elements  themfelves,  and  all  the  other  parts  of  the  univerfe, 
are  compos’d  of  fait,  fulphur,  and  mercury  •,  yet  the  learned  Scnnertus , 
and  all  the  more  wary  chymifts,  have  rejected  that  conceit  ; and  do, 
many  of  them,  confefs,  that  the  tria  prima  are  each  made  up  of  the  four 
elements ; whilft  others  of  them  make  earth  and  water,  concur  with 
fait,  fulphur,  and  mercury,  to  the  conftitution  of  mix’d  bodies.  So 
that  one  fort  of  thefe  chymifts,  notwithftanding  the  fpecious  titles 
they  give  to  the  produ&ion  of  the  Are,  do  in  effeCt  grant  what  I 
contend  for.  And  of  the  other  fort,  I demand,  to  what  kind  of  bodies 
the  phlegm  and  earth,  to  be  met  with  in  chymical  refolutions,  are  to 
be  referr’d  ? For  either  they  muft  fay,  with  Paracelfus , tho’  againft 
their  own  conceffions,  as  well  as  againft  experience,  that  thefe  are 
alfo  compos’d  of  the  tria  prima , whereof  they  cannot  feparate  any 
one  from  either  •,  or  elfe  they  muft  confefs,  that  two  of  the  vafteft 
bodies  here  below,  earth  and  water,  are  neither  of  them  compos’d  of 
the  trier  prima  \ and  that  confequently  thofe  three  are  not  the  univer- 
fal  and  adequate  ingredients  of  all  fublunary,  nor  even  of  all  mix’d 
bodies.  The  chief  of  thefe  chymifts,  1 know,  reprefent,  that  tho5 
the  diftinCt  fubftances,  into  which  they  divide  mix’d  bodies  by  the 
Are,  are  not  pure  and  homogeneous  ; yet  Ance  the  four  elements,  in- 
to which  the  Ariftotelians  refolve  the  like  bodies  by  the  fame  agent, 
are  not  Ample  neither ; ’tis  as  allowable  for  the  chymifts,  to  call  the 
one  principles,  as  for  the  Peripatetics  to  call  the  other  dements  •,  Ance 
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in  both  cafes,  the  name  is  grounded  only  upon  the  predominancy  of 
them.  This  argument  indeed  is  of  weight  againft  the  Ariftotelians, , 
but  affefts  not  me,  who  look  upon  no  body  as  a true  principle  or 
element,  that  is  not  perfectly  homogeneous  •,  but  further  refoluble  into 
any  number  of  diftinCt  fubftances,  how  fmall  foever.  And  as  for  the 
chymifts  calling  a body  fait,  fulphur,  or  mercury,  upon  pretence, 
that  the  principle  of  the  fame  is  predominant  in  it  •,  this  is  an  ac- 
knowledgment, that  thefe  productions  of  the  fire  are  yet  compounded 
bodies  ; tho’  whilft  this  is  granted,  it  is  affirm’d,  that  the  reputed 
fait,  fulphur,  or  mercury,  principally  confifts  of  one  body,  that  de- 
fer ves  the  name  of  a principle.  But  how  do  chymifts  make  it  appear, 
that  there  are  any  luch  primitive  and  fimple  bodies  as  thofe  we  are 
fpeaking  of,  fince ’tis  confefs’d,  that  thefe  are  not  fuch?  And  if  they 
pretend  to  prove  this  affertion  by  reafon,  what  becomes  of  their  con- 
fident boafts,  that  they  can  convince  our  eyes,  by  manifeftly  fliewing, 
in  any  mix’d  body,  thofe  fimple  fubftances  they  pretend  them  to  be 
compos’d  of  ? 

It  may,  indeed,  be  plaufibly  represented  in  favour  of  the  chymifts, 
that,  as  ’tis  evident  much  the  greater  part  of  any  thing  they  call  fait, 
fulphur,  or  mercury,  is  really  fuch  ; it  would  be  very  rigid  to  deny 
thofe  fubftances  the  names  afcribed  them,  only  becaufe  of  fome  flight 
mixture  of  a different  body.  But  fince  ’tis  to  experience  that  they 
appeal,  we  muft  not  take  it  for  granted,  that  the  diftili’d  oil,  for 
inftance,  of  a plant,  is  chiefly  compos’d  of  the  pure  principle  call’d 
fulphur,  till  they  have  given  us  an  ocular  proof,  that  there  is  in  that 
fort  of  plant  fuch  an  homogeneous  fulphur.  For,  as  for  the  fpecious 
argument  which  is  drawn  from  the  refemblance  betwixt  the  produ6tions 
of  the  fire,  and  the  refpeCtive  Arijiotclian  elements,  or  chymical  prin- 
ciples, by  whole  names  they  are  called  the  queftion  is  not,  whe- 
ther there  be  obtained  from  mixed  bodies,  certain  fubftances,  that 
agree  in  outward  appearance,  or  in  fome  qualities,  with  quick- filver, 
brimftone,  &c.  but,  whether  all  bodies,  confefs’d  to  be  perfectly 
mixed,  were  compofed  of,  and  are  refoluble  into  a determinate  num- 
ber of  primary,  unmix’d  bodies.  It  will  not  prefently  follow,  that 
becaufe  a production  of  the  fire  has  fome  affinity  with  the  greater 
maffes  of  matter  here  below,  therefore  they  are  of  the  fame  nature, 
and  deferve  the  fame  name  ; for  the  chymifts  are  not  content,  that 
flame  fhould  be  look’d  upon  as  a parcel  of  the  element  of  fire,  tho’ 
it  be  hot,  dry,  and  aCtive  •,  becaufe  it  wants  fome  other  qualities  be- 
longing to  the  nature  of  elementary  fire.  Nor  will  they  fufter  the 
Peripatetics  to  call  aflnes,  or  quick-lime,  earth,  notwithstanding  the 
great  likenefs  between  them  ; becaufe  they  are  not  taftiefs,  as  elemen- 
tary earth  ought  to  be  : but  if  it  be  demanded,  what  it  is  that  all 
the  chymical  analyfes  of  bodies  do  prove,  if  they  prove  not  that 
they  confift  of  the  three  principles,  into  which  the  fire  refolves 
them  P 1 anfwer,  that  fome  mixed  bodies,  included  in  clofe  veffels, 

are 
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are  refoluable  into  feveral  fubftances  different  in  Tome  qualities,  but  Chymifiry. 
principally  in  confidence  ; fo  that  out  of  mod  of  them  may  be  ob- 
tained  a fixed  fubdance  •,  partly  faline,  and  partly  infipid  ; an  undluous 
liquor,  and  another  fluid,  or  more,  that,  without  being  undluous,  have 
a manifed  tad.  Now,  if  the  chymids  will  agree  to  call  the  dry  and 
fapid  fubdance,  fait  the  undluous  liquor,  fulphur  ; and  the  other, 
mercury  ; I fhall  not  quarrel  with  them  for  it.  But  it  they  will  tell 
me,  that  fait,  fulphur,  and  mercury,  are  Ample  and  primary  fub- 
ftances,  whereof  each  mixed  body  was  adlually  compounded,  and 
which  were  really  in  it  antecedent  to  the  operation  of  the  fire  •,  they 
mud  give  me  leave  to  doubt,  whether  their  experiments  prove  all 
this.  And  if  they  will  alfo  tell  me,  the  fubdances  their  analyfes  afford 
them,  are  pure  and  fimilar,  as  principles  ought  to  be  •,  they  mud  give 
me  leave  to  credit  my  own  fenfes,  and  their  own  confeffions,  before 
their  bare  affertions.  But  as  an  element,  or  principle,  ought  to  be  per- 
fectly fimilar  and  homogeneous  ; there  is  no  jud  caufe  why  I fhould 
rather  give  a body  propofed,  the  name  of  any  particular  element  or 
principle,  becaufe  it  has  a refemblance  to  it  in  fome  obvious  quality  ; 
rather  than  deny  it  that  name,  upon  account  of  feveral  other  qualities 
wherein  it  is  unlike. 

The  chymids  will  not  allow  to  the  Ariftotelians , that  the  fait  in  allies  That  the  chy~ 
ought  to  be  called  earth  •,  tho’  the  faline  and  terredrial  parts  correfpond  mical  princi- 
in  weight,  in  drynefs,  in  fixednefs,  and  fuflbility  ; only  becaufe  the£^*T^r 
one  is  fapid  and  diffoluble  in  water,  and  the  other  not  : befides,  w £ „ature,Jkevjn 
fee  that  fapidnefs  and  volatility  denominate  the  chymids  mercury  or  in  /alts. 
fpirit  ; and  yet  how  many  bodies  may  agree  in  thofe  qualities,  and 
dill  have  very  different  natures,  and  numerous  difagreeing  qualities  ? 

For,  not  only  fpirit  of  nitre,  Aqua  forth , fpirit  of  fait,  oil  of  vitriol, 
fpirit  of  alum,  fpirit  of  vinegar,  and  all  faline  liquors,  diddled  from 
animal  bodies  •,  but  all  the  acetous  fpirits  of  woods,  freed  from  their 
vinegar,  and  many  others,  mud  belong  to  the  chymids  mercury  •,  tho’ 
it  appear  not  why  fome  of  them  fhould  rather  be  comprehended 
under  one  denomination,  than  the  chymids  fulphur  or  oil  ; for  their 
didilled  oils  are  alfo  fluid,  volatile,  and  fapid,  as  well  as  their  mer- 
cury. Nor  is  it  neceffary  that  their  fulphur  fhould  be  undluous,  or 
diffoluble  in  water  ; fince  they  generally  refer  fpirit  of  wine  to  Fill  - 
phurs  ; tho’  that  fpirit  be  not  undluous,  and  will  readily  mix  with 
water.  So  that  bare  inflammability  mud  conditute  the  eifence  of  the 
chymids  fulphur  ; as  the  contrary,  joined  with  any  tad,  entitles  a 
didill’d  liquor  to  be  their  mercury.  Now,  fince  fpirit  of  nitre,  and 
fpirit  of  harfhorn,  will  boil  together,  hifs,  and  throw  up  one  another 
into  the  air  *,  which  the  chymids  make  figns  of  great  antipathies  in  the 
nature  of  bodies  ; fince  I have  obtained  two  forts  of  oil  from  the  fame 
parcel  of  human  blood,  that  would  not  mix  with  one  another  ; and 
fince  I have  met  with  feveral  examples  of  the  contrariety  of  bodies, 
which,  according  to  the  chymids,  mud  be  huddled  up  together  under 
Vol.  III.  S s one 
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Chymiftry.  one  denomination  •,  I leave  it  to  be  confider’d,  whether  fuch  a multi- 
tude  of  fubdances,  as  may  agree  in  thefe  (light  qualities,  and  yet 
difagree  in  others  more  confidefable,  deferve  to  be  call’d  by  the  name 
of  a principle  •,  rather  than  to  have  luch  appellations,  as  may  didin- 
guifh  them  in  name,  from  the  bodies  they  no  way  refernble  in  nature. 
And  hence  alfo,  by  the  way,  ’ Lis  not  unreafonable  to  didrud  the 
chymids  method  of  arguing  •,  when,  being  unable  to  (hew,  that  a 
liquor  is,  for  example,  purely  (aline,  they  prove,  that,  at  lead,  fait, 
is  the  predominant  principle  therein  •,  becaufe  the  propofed  fub- 
dance  is  drongly  tailed,  and  all  tad  proceeds  from  (alt  •,  whereas 
thofe  fpirits,  fuch  as  that  of  tartar,  of  hartfhorn,  and  the  like, 
which  are  reckoned  to  be  the  mercuries  of  the  bodies  that  afford 
them,  have  manifedly  a drong  and  piercing  tad  ; as  has  the  fpirit 
of  box,  even  after  the  acid  liquor  that  concurr’d  to  compofe  it,  hath 
been  feparated  from  it.  And,  indeed,  if  tad  belong  not  to  the 
fpirit,  or  mercurial  principle  of  vegetables,  and  animals,  I fcarce  know 
how  it  will  be  didinguifh’d  from  their  phlegm  ; fince  by  the  abfence 
of  inflammability,  it  mud  be  didinguiffi’d  from  their  fulphur.  And 
here  again,  we  have  another  example  of  the  inaccuracy  of  the  chy- 
mical  doctrine  ; fince  not  only  the  fpirits  of  vegetables  and  animals, 
but  their  oils,  are  very  drongly  faded.  Nay,  a deilful  and  inquifi- 
tive  perfon,  who  made  it  his  bufinefs,  by  elaborate  operations,  to 
depurate  chymical  oils,  and  reduce  them  to  an  elementary  fimplicity, 
informs  me,  that  he  never  was  able  to  make  them  tadlefs  ; whence 
I might  -infer,  that  the  proof  which  chymids  confidently  give  us,  of 
a body’s  being  (aline,  is  fo  far  from  demondrating  the  predominancy, 
that  it  does  not  clearly  fliew  fo  much  as  the  prefence  of  the  faline  prin- 
ciple in  it.  Again  ; volatile  fait  ofhartdiorn,  of  amber,  of  blood,  &c, 
are  very  drongly  fcented  •,  notwithdanding  that  mod  chymids  de- 
duce odours  from  fulphur  ; and  from  them  argue,  the  predominancy 
of  that  principle  in  the  odorous  body.  Thefe  things  being  thus 
premis’d,  we  may  the  better  obferve,  how  diffimilar  each  of  thofe 
bodies  are,  which  the  chymids  call  the  falts,  the  fulphurs,  or  the 
mercuries  of  the  bodies  which  yield  them  ; as  if  they  had  all  a 
inatural  fimplicity,  and  indentity  of  nature  ; whereas  falts,  for  indance, 
if  they  were  all  elementary,  would  differ  as  little  as  the  drops  of 
pure  and  fimple  water.  ’Tis  known,  that  both  chymids  and  phyfi- 
cians  afcribe  to  the  fix’d  falts  of  calcined  bodies,  the  virtues  of  their 
concretes  •,  and,  confequently,  very  different  operations.  So  we  find 
the  alkali  of  wormwood,  much  commended  in  didempers  of  the 
domach  •,  that  of  eye-bright,  in  a weak  fight  ; and  that  of  guaiacum, 
in  the  venereal  difeafe.  And  tho*  I have  long  thought,  that  thefe 
alkaline  falts  are,  for  the  mod  part,  very  nearly  allied  to  each  other  j 
and  retain  very  little  of  the  properties  of  the  concretes,  whence  they 
were  feparated  ; yet  I have  obferved  at  the  glafs-houfe,  that  fome- 
times  the  metal  proves  of  a very  different  colour,  and  a fomewhat 

different 
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different  texture  •,  which  the  moft  fkilful  workmen  impute  to  the  Chymijlry. 
afhes  of  feme  certain  kind  of  wood  ; as  having  obferved  the  bafer 
fort  of  glafs  to  be  frequently  produc’d,  when  they  had  employed 
fuch  afhes  -,  which,  therefore,  they  fcruple  to  make  ufe  of,  if  they 
know  it.  I remember,  alfo,  that  an  induftrious  man  of  my  acquain- 
tance, having  bought  a vaft  quantity  of  tobac.co-flalks,  to  make  a 
fix’d  fait  with,  I went  to  fee,  whether  that  plant,  which  fo  much 
abounds  in  volatile  fait,  would  afford  a peculiar  kind  of  alkali  ; 
and  found,  that  in  the  lixivium  thereof,  it  was  not  neceffary  to  eva- 
porate all  the  liquor  as  ufual  •,  but  the  fixed  fait  fhot  into  figured 
cryflals,  almofl  as  nitre,  or  fil-armoniac,  and  other  uncalcin’d  falts 
ufually  do.  And  fixed  fait  of  urine,  brought  by  depuration  to  be 
very  white,  I have  perceived  it  tail  not  unlike  to  that  of  common  fait, 
and  very  different  from  the  general  cauflic,  lixiviate  tafls  of  other 
flits,  made  by  incineration.  However,  I am  ftill  inclined  to  think, 
that  moft  chymifts,  and  many  phyficians,  inconfiderately,  and  with- 
out warrant  from  experience,  aferibe  the  virtues  of  the  concretes, 
expofed  to  calcination,  to  the  falts  thereby  obtained.  And,  therefore, 
to  fhew  the  difparity  of  falts,  I fhall  obferve  the  apparent  difference 
betwixt  the  vegetable  fixed  falts,  and  the  animal,  volatile  ones  *,  as, 
for  example,  betwixt  fait  of  tartar,  and  fait  of  hartfhorn  ; whereof 
the  former  is  fo  fixed,  that  it  will  endure  a violent  fire,  and  {land 
in  fufion,  like  a metal  *,  whilfl  the  other  will  fly  away  in  a gentle 
heat,  as  eafily  as  fpirit  of  wine.  And  even  among  the  volatile  falts, 
there  is  a confiderable  difference  •,  as  appears  by  the  diftindl  properties 
of  filt  of  amber,  for  inftance,  fait  of  urine,  fait  of  man’s  fkull,  &c. 

And  this  diverfity  of  volatile  falts,  is  fometimes  difcernible,  even  to 
the  eye,  in  their  figure.  For  the  fait  of  hartfhorn  will  adhere  to  the 
receiver,  in  the  form  almofl  of  a parallelopipid  *,  and  of  the  volatile 
fait  of  human  blood,  I have  feen  many  grains  of  a rhomboidal  figure  ; 
tho’  I dare  not  undertake,  that  the  figures  of  thofe,  or  other  faline 
cryflals,  will  be  always  the  fame,  whatever  degree  of  fire  is  employed 
to  force  them  up  •,  or  how  haflily  foever  they  have  been  made  to  con- 
vene in  the  liquor  •,  in  the  lower  part  of  which  I have  ufually  obferv’d 
them,  after  a while,  to  fhoot.  And  tho’,  as  I lately  faid,  I feldom 
found  any  difference,  as  to  medical  virtues,  in  the  fixed  falts  of  feve- 
ral  vegetables,  they  having  generally  agreed,  in  being  diaphoretic 
and  deobftruent  *,  yet  Helmont  informs  us,  that  there  is  this  difference 
betwixt  the  faline  fpirit  of  urine,  and  that  of  human  blood,  that 
the  former  will  not  cure  the  epilepfy,  as  the  latter  will.  Of  the 
efficacy  alfo,  of  the  fait  of  common  amber,  againil  the  fame  difeafe 
in  children,  I have  feen  inflances.  And  when  I confider,  that  to  ob- 
tain thefe  volatile  falts,  there  is  not  requifite  fuch  a deflrudtive  vio- 
lence of  the  fire,  as  to  produce  thofe  falts  made  by  incineration  *,  I 
am  the  more  ready  to  conclude,  that  they  may  differ  from  one  ano- 
ther, and,  confequently,  recede  from  an  elementary  fimplicity.  And 
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I have  found  filch  various  chymical  diftin&ions  of  falts,  that  I can- 
not but  fay,  the  chymifts  give  themfelves  a ftrange  liberty,  to  call 
concretes  by  that  name  ; which,  according  to  their  own  rules,  are  to 
be  look’d  upon  as  very  compounded  bodies  •,  fo  that  among  thofe 
very  falts  which  feem  elementary,  becaufe  produced  upon  the  analyfis 
of  the  bodies  that  yield  them,  there  is  not  only  a vifible  difpari- 
ty,  but  a manifeft  contrariety  •,  as  is  evident  in  the  ebullition  and 
hiding  that  enfue,  when  the  acid  fpirit  of  vitriol,  for  infhnce,  is 
poured  upon  pot-afhes,  or  fait  of  tartar.  And  not  only  the  fame 
body  may  have  two  falts  of  a contrary  nature,  as  happens  in  the 
fpirit  and  alkali  of  nitre  ; but  from  it  there  may,  without  addition, 
be  obtained  three  different,  vifible  falts.  For  in  urine  there  is  a vola- 


tile and  cryftalline  filt,  a fixed  frit,  and  a kind  of  fal-armoniac,  or 
fuch  a fait  as  will  fublime  in  the  form  of  a fait  •,  and  therefore  is  not 
fixed,  tho’  far  from  being  fo  fugitive  as  the  volatile  fait,  from  which 
it  fee med  al fo  otherwife  to  differ.  I have,  indeed,  fufpe&ed,  that  this 
may  be  a proper  fal-armoniac,  compounded  of  the  volatile  fait  of 
urine,  and  the  fixed  one  of  the  fiime  liquor.  And  for  an  ocular 
proof  of  the  difference  betwixt  the  fixed  and  volatile  fait  of  wood, 
I devifed  the  following  experiment.  I took  a ftrong  folution  of  com- 
mon Venetian  fublimate,  made  in  fair  water,  and  a clear  lixivium  of 
wood  afhes  ; then,  on  one  part  of  the  former  folution,  dropping  a 
little  of  the  latter,  the  liquors  prefently  turned  of  an  orange  colour  *, 
but  to  another  part  of  the  clear  folution  of  fublimate,  putting  fome 
of  the  volatile  fait  of  wood  •,  the  liquor  immediately  turned  white, 
almoft  like  milk  ; and,  after  a while,  let  fall  a white  fediment,  as 
the  other  did  a yellow  one. 

h fulphurs  This  difparity  is,  alfo,  very  remarkable  in  the  feparated  fulphurs, 
o^chytnical  or  chymical  oils  of  things.  For  they  contain  fo  much  of  the  fcent, 
tail,  and  virtues  of  the  bodies  whence  they  were  drawn,  that  they 
feem  to  be  but  the  material  frame  of  their  concretes.  Thus  the  oils 
of  cinnamon,  cloves,  &c.  appear  to  be  but  the  united  aromatic  parts 
of  thofe  bodies.  And  ’tis  a known  thing,  that  oil  of  cinnamon,  and 
oil  of  cloves,  with  that  of  feveral  woods,  will  fink  to  the  bottom  of 
water  ; whilft  thofe  of  nutmegs,  and  feveral  other  vegetables,  fwim 
upon  it.  Oil  of  rofes  fwims  at  the  top  of  water,  in  the  form  of  a 
white  butter  ; which  I remember  not  to  have  obferved  in  any  other 
oil,  drawn  in  an  alembic  ; yet  there  is  a way  by  which  I have  feen  it 
furprizingly  brought  over,  in  the  form  of  other  aromatic  oils.  In  oil 
of  anifeeds,  which  I drew  both  with  and  without  fermentation,  I ob- 
lerved  the  whole  body  of  the  oil,  in  a cool  place,  to  thicken  into 
the  confiftence  and  appearance  of  white  butter  ; which,  with  the  lead 
heat,  refumed  its  former  liquidity.  In  the  oil  of  olive,  drawn  over 
in  a retort,  I have,  likewife,  more  than  once  feen,  a fpontaneous 
coagulation  in  the  receiver  ; and  thus  congeal’d,  it  has  a ftrangely  pe- 
netrating fcent,  as  if  it  would  perforate  the  nofe  that  approached  it. 
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The  like  pungent  odour  I alfo  obferv’d  in  the  diftill’d  liquor  of  com-  Chymiftry. 
mon  fope,  which,  forced  over  from  minium , has  afforded  an  oil  moft 
admirably  piercing.  And  he  muft  be  a great  ftranger,  both  to  the 
writings  and  preparations  of  chymifts,  who  fees  not  in  the  oils,  they 
diftil  from  vegetables  and  animals,  a confiderable  and  obvious  diffe- 
rence. Nay,  from  the  fame  animal  or  vegetable,  there  may  often  be 
extraded  oils  of  natures  greatly  different. 

I took  a pound  of  anifeeds,  grofly  bruifed,  and  caus’d  them  to  be 
put  into  a very  large  glafs  retort,  almoft  fill’d  with  fair  water  ; and 
placing  this  retort  in  a fand  furnace,  a very  gentle  heat  was  admi- 
niftred,  during  the  firfl  day,  and  a great  part  of  the  fecond,  till  the 
water  coming  over,  had  brought  with  it  moft;  of  the  volatile  and 
aromatic  oil  of  the  feeds  ; then,  increafing  the  fire,  and  changing  the 
receiver,  I obtain’d,  befides  an  empyreumatical  fpirit,  a quantity  of 
aduft  oil,  whereof  a little  floated  upon  the  fpirit  •,  but  the  reft  was 
more  heavy,  and  not  eafily  feparable  from  it.  And  tho’  thefe  oils 
were  very  dark,  and  fmell’d  fo  ftrongly  of  the  fire,  that  their  odour 
did  not  betray  from  what  vegetable  they  had  been  forc’d  •,  the  other 
aromatic  oil  was  enrich’d  with  the  genuine  fmell  and  tad  of  the  concrete, 
and  fpontaneoufly  coagulated  into  a white  butter.  There  is  another  fort 
of  bodies,  which,  tho’  not  obtain’d  by  diftillation,  many  chymifts  call 
fulphur  *,  being,  for  the  moft  part,  high  colour’d,  as  diffolv’d  fulphurs 
ufually  are  : but  efpecially  becaufe  they  are  generally  abftraded  and 
feparated  from  the  reft  of  the  mafs  by  fpirit  of  wine  *,  which  liquor, 
thofe  men  fuppofing  to  be  fulphureous,  they  conclude,  that  what  it 
works  upon  and  abftrads,  mult  be  a fulphur  alfo.  And  upon  this 
account,  they  prefume  that  they  can  feparate  the  fulphur  even  of  mi- 
nerals and  metals ; from  which,  ’tis  known,  they  cannot,  by  fire  alone, 
obtain  it.  But  if  thefe  fequeftred  fubftances,  were  indeed  the  fulphurs 
of  the  bodies  whence  they  are  drawn,  there  would  as  well  be  a great 
difparity  betwixt  chymical  fulphurs,  obtain’d  by  fpirit  of  wine,  as  I 
have  already  fhewn  there  is  betwixt  thofe,  obtain’d  by  diftillation, 
in  the  form  of  oils  •,  for  ’tis  plain,  that  in  tindures,  drawn  from  ve- 
getables, if  the  fuperfluous  fpirit  of  wine  be  diftill’d  off,  it  leaves  at 
the  bottom  the  thicker  fubftance,  which  chymifts  call  the  extract  of 
the  vegetable.  And  that  thefe  extracts  are  endow’d  with  very  diffe- 
rent qualities,  according  to  the  nature  of  the  particular  bodies  that  afford- 
ed them,  is  freely  confefs’d  both  by  phyficians  and  chymifts. 

And  here  too,  we  may  take  notice,  that  the  chymifts,  in  this  cafe, 
as  in  many  others,  allow  themfelves  to  abufe  words ; for  not  again 
to  argue  from  the  different  properties  of  tindures,  that  they  are  not 
exadly  pure  and  elementary  fulphurs  ; they  would  eafily  appear  not 
to  be  fo  much  as  fulphurs  •,  altho’  we  fhould  allow  chymical  oils  to 
deferve  that  name.  For,  however  in  fome  mineral  tindures,  the  natural 
fixednefs  of  the  body  extracted,  does  not  always  fuffer  it,  to  be,  with 
eafe,  further  refoluble  into  different  fubftances  ; yet  in  very  many  ex- 
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tradts,  drawn  from  vegetables,  it  may  very  eafily  be  manifcfted,  that 
the  fpirit  of  wine  has  not  fequeftred  the  fulphureous  ingredient  from 
the  ialine  and  mercurial  ones  •,  but  diflolv’d  the  finer  parts  of  the 
concrete,  and  united  it  felf  with  them  into  a kind  of  magiftery  ; 
which  therefore  mu  ft  contain  ingredients,  or  parts  of  feveral  forts  : 
for  we  fee,  that  the  ftones  which  are  rich  in  vitriol,  being  often 
drench’d  with  rain  water,  yield  thereto  a fine  tranfparent  fubftance, 
coagulable  into  vitriol  ; and  yet,  tho’  this  vitriol  be  readily  dilfoluble 
in  water,  it  is  not  a true  elementary  fait,  but  a body  refoluble  into 
very  different  parts,  whereof  one  is  yet  of  a metalline,  and  confe- 
quently  not  of  an  elementary  nature.  We  may  confider  alfo,  that 
common  fulphur  is  readily  difloluble  in  oil  of  turpentine,  tho’  it 
abounds  as  well  in  frit  as  in  true  fulphur  •,  witnefs  the  great  quantity 
of  filine  liquor  it  affords,  when  fet  to  flame  away  under  a glafs  bell. 
Nay,  I have  with  the  fame  oil  of  turpentine  alone,  eafily  diffolv’d 
crude  antimony,  finely  powder’d,  into  a blood  red  balfam,  wherewith, 
perhaps,  corifiderable  things  may  be  perform’d  in  furgery.  And  ’tis 
not  unlikely,  that  fpirit  of  wine,  which,  by  its  pungent  taft,  and  fome 
other  qualities,  efpecially  its  being  reducible,  according  to  Helmont , 
into  alkali  and  water,  feems  to  be  as  well  of  a faline,  as  of  a fulphu- 
reous nature,  may  well  be  fuppos’d  capable  of  diffolving  fubftances 
that  are  not  meerly  elementary  fulphurs,  tho’  perhaps  they  abound 
with  parts  of  kin  thereto.  For  I find  that  fpirit  of  wine  will  diffolve 
Gum.  Lacca , benjamin,  and  the  refinous  parts  of  jalap,  and  even  of 
guaiacum  ; whence  we  may  well  fufpedt,  that  it  may  from  fpices, 
herbs,  and  other  lefs  compadt  vegetables,  extradt  not  perfedl  fulphurs, 
but  mix’d  bodies.  And  to  put  this  paft  difpute,  there  is  many  a 
vulgar  extradt  drawn  with  fpirit  of  wine,  w hich  committed  to  diftil- 
jation,  will  afford  fuch  different  fubftances,  as  loudly  proclaim  it  to 
have  been  a very  compounded  body.  Hence  we  may  juftly  fufpedt, 
that  even  in  mineral  tindtures,  it  will  not  always  follow,  that  becaufe 
a red  fubftance  may  be  drawn  from  a concrete,  by  fpirit  of  wine, 
that  fubftance  is  its  true  and  elementary  fulphur.  And  tho’  fome  of 
thefe  extracts  may,  perhaps,  be  inflammable,  yetbefides  that  others  are 
not  ; and  befides  that  their  being  reduced  to  fuch  minutenefs  of 
parts,  may  much  facilitate  their  taking  fire;  we  fee  that  common  ful- 
phur, common  oil,  gum  lac,  with  many  undtuous  and  refinous  bodies, 
will  flame,  tho’  they  be  of  a very  compounded  nature  : nay,  travellers, 
of  unfufpedted  credit,  affture  us,  as  a known  thing,  that  in  fome  nor- 
thern countries,  where  fir-trees  and  pines  abound,  the  poorer  fort  of 
inhabitants  ufe  long  fplinters,  of  thofe  refinous  woods,  to  burn,  inftead 
of  candles.  And  as  for  the  rednefs  to  be  met  with  in  fuch  folutions, 

I could  eafily  fhew,  that  ’tis  not  neceifary  it  ftiould  proceed  from  the 
fulphur  of  the  concrete,  difiolv’d  by  the  fpirit  of  wine  ; by  declaring 
how  much  chymifts  delude  themfelves  and  others,  thro’  ignorance  of 
thofe  other  caufes,  whereby  fpirit  cf  wine,  and  other  menftrua,  may 

acquire* 
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acquire  a red  or  fome  high  colour.  But  to  return  to  our  chymic.il  Chmiftry. 
oils  •,  fuppofing  they  were  exadtly  pure,  I hope  they  would  only  he, 
as  the  beft  fpirit  of  wine  is,  the  more  inflammable  and  deflagrable. 

And  therefore,  fince  an  oil  may  be,  by  the  fire  alone,  immediately 
turn’d  into  flame,  I demand  how  this  can  be  a primogeneal  and  in- 
corruptible body  ; as  chymifts  would  have  their  principles ; fince  it  is  fur- 
ther refoluble  into  flame  ? Which  whether  or  no  it  be  a portion  of  the 
element  of  fire,  as  an  Arijlotelian  would  conclude,  is  certainly  fome- 
thing  of  a very  different  nature  from  a chymical  oil  ; fince  it  burns, 
and  fhines,  and  mounts  fwiftly  upwards  *,  which  are  not  the  proper- 
ties of  a chymical  oil,  whilft  it  continues  in  its  natural  ftate.  If  it 
be  objedted,  that  the  diflipated  parts  of  this  flaming  oil,  may  be  col- 
lected again  into  oil  or  fulphur,  I afk,  what  chymift  has  ever  done 
it  ? And  without  examining  w'hether  it  may  not  hence  be  as  well  con- 
cluded, that  fulphur  is  but  compacted  fire,  as  that  fire  is  but  diffus’d 
fulphur  ; I leave  it  to  be  confidered,  whether  it  may  not  hence  be  ar- 
gued, that  neither  fire,  nor  fulphur,  are  primitive,  undeftruCtable  bo- 
bies  ; and  obferve,  that,  at  leaft,  it  hence  appears,  that  a portion  of 
matter  may,  without  being  compounded  with  new  ingredients  ; by 
having  the  texture  and  motion  of  its  ffnall  parts  changed,  be  eafily, 
by  the  means  of  fire,  endow’d  with  new  qualities,  more  different  from 
what  it  had  before,  than  are  thofe  which  fuffice  to  difcriminate  the  chy- 
mifts principles  from  one  another. 

We  are  next  to  confider,  whether  in  the  analyfis  of  mix’d  bodies,  in  mercuries } 
that  which  chymifts  call  the  mercurial  part  of  them,  be  uncompound-  orftirits, 
ed  or  no.  But  tho*  chymifts  unanimoufly  affirm,  that  their  refoluti- 
ons  difeover  a principle,  which  they  call  mercury  ; yet  I find  them 
to  give  fuch  different  and  enigmatical  deferiptions  of  it,  that  I know 
not  what  to  make  of  them.  Paracelfus , and  many  of  his  followers, 

call  that  mercury,  which  afeends  upon  the  burning  of  wood  *,  as  the 
Peripatetics  take  the  fame  fmoke  for  air  ; and  fo  feem  to  define  mercury 
by  volatility.  But  fince,  in  this  example,  both  volatile  fait  and  ful- 
phur make  part  of  the  fmoke,  which  does,  indeed,  confift  both  of  phleg- 
matic and  terreftrial  corpufcles,  this  notion  is  not  to  be  admitted. 

And  I find  that  the  more  fober  chymifts  themfelves  difavow  it.  Yet 
to  let  us  fee  how  little  clearnefs  we  are  to  expeeft:  in  the  chymifts,  Beg- 
uinus , even  in  his  Tyrocinium  chymicum , written  for  the  inftruftion  of 
novices,  defines  mercury  thus.  “ Mercury,  ” fays  he,  “ is  that  acid, 

“ permeable,  penetrable,  etherial,  and  raoft  pure  fpirit ; from  whence 
“ proceeds  all  nutriment,  fenfe,  motion,  ftrength,  heat,  and  prolonga- 
“ tion  of  juvenile  years.”  Which  words  are  not  fo  much  a definition 
of  it,  as  an  encomium  *,  and  yet  Quercetan , in  his  defeription  of  the 
lame  principle,  adds  to  thefe,  feveral  other  epithets.  But  both  of  them 
fpeak  inconftftently  with  the  chymical  principles.  For,  if  mercury  be 
an  acid  liquor,  either  the  hermetical  philofophy  muft  err  in  aferibing 
all  rafts  to  fait ; or  elfe  mercury  muft  not  be  a principle,  but  com- 
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pounded  of  a faline  ingredient,  and  fomewhat  elfe.  Libavius , tho’  he 
linds  great  fault  with  the  obfcurity  of  what  the  chymifts  write,  con- 
cerning their  mercurial  principle  ; yet  gives  us  fuch  a negative  defcrip- 
tion  of  it,  as  Sennertus , how  favourable  foever  to  the  tria  prima,  is  not 
iatisfied  with.  And  this  Sennertus  himfelf,  tho’  the  learnedfl  champion 
for  the  hypoftatical  principles,  frequently  complains  of  the  unfatisfadlo- 
rinefs  of  what  the  chymifts  teach  concerning  their  mercury,  fubftitutes, 
inftead  of  the  defcription  of  Libavius , another,  which  many  readers 
know  not  what  to  make  of. 

But  fince  the  mercurial  principle,  that  arifes  from  diftiilation,  is  una- 
nimoufly  afferted  to  be  diftindt  from  the  fait  and  fulphur  of  the  fame 
concrete  ■,  perhaps  that  may  be  called  the  mercury  of  a body,  which, 
tho’  it  afcend  in  diftiilation,  as  the  phlegm  and  fulphur,  is  neither  in- 
fipid,  like  the  former,  nor  inflammable,  like  the  latter  •,  and  therefore 
may  be  term’d  fpirit  ; which  is  now  very  much  made  ufe  of,  even  by 
the  chymifts  of  our  times  ; tho*  they  have  not  diftindtly  told  us  what 
may  properly  be  call’d  the  fpirit  of  a mix’d  body. 

However,  what  the  vulgar  chymifts  mean  by  the  mercury  of  animals 
and  vegetables,  confiftently  with  their  own  principles,  will  not  be  fo 
eafie  to  find  •,  for  they  afcrifie  tafts  only  to  the  faline  principle,  and 
confequently  wou’d  be  much  put  to  it,  to  ftiew  what  liquor  it  is,  in 
the  refolution  of  bodies,  that  not  being  infipid,  is  neither  inflammable, 
as  oil  of  fulphur,  nor  has  any  taft.  And  if  we  fhou’d  take  fpirit  in 
the  fenfe  of  the  word  receiv’d  among  modern  chymifts  and  phyficians, 
for  any  diftill’d  liquor,  that  is  neither  phlegm  nor  oil  •,  the  appellation 
wou’d  yet  appear  ambiguous.  For,  plainly,  that  which  firft  afcends  in 
the  diftiilation  of  wine,  and  fermented  liquors,  is  generally,  as  well  by 
chymifts  as  others,  reputed  a fpirit : and  yet,  pure  fpirit  of  wine  be- 
ing wholly  inflammable,  ought,  according  to  them,  to  be  reckon’d 
the  iulphureous,  not  the  mercurial  principle.  And  among  the  other 
liquors,  that  pafs  under  the  name  of  fpirits,  there  are  feveral  which 
feem  to  belong  to  the  family  of  falts  •,  fuch  are  the  fpirits  of  nitre, 
vitriol,  fea-falt,  &c.  And  even  the  fpirit  of  hartfhorn,  being,  as  I have 
try’d,  in  great  part,  if  not  totally,  reducible  into  fait  and  phlegm, 
may  be  fufpedted  to  be  but  a volatile  fait,  difguized  by  the  phlegm 
mix’d  with  it,  in  the  form  of  a liquor.  But  if  this  be  a fpirit, 
it  manifeftly  differs  very  much  from  that  of  vinegar  ; the  taft  of  the 
one  being  acid,  and  the  other  fait  *,  and  the  mixture  of  them,  in  cafe 
they  be  very  pure,  fometimes  occafioning  a ftrong  effervefcence.  And 
even  among  fuch  liquors  as  feem  to  have  a better  title  than  thofe  hi- 
therto mentioned,  to  the  name  of  fpirits,  there  appears  a fenfible  di- 
verfity  : thus  fpirit  of  oak,  for  inftance,  differs  from  that  of  tartar  ; 
and  this  from  that  of  box,  or  guaiacum.  And,  in  fhort,  even  thefe 
fpirits,  as  well  as  other  diftill’d  liquors,  manifeft  a great  difparity  be- 
twixt themfelves,  either  in  their  actions  on  our  fenfes,  or  in  their  own 
operations. 

And 
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And  befides  this  difparity,  to  be  met  with  among  thofe  liquors,  Chymijlry » 
which  the  moderns  call  Spirits,  and  take  for  fimilar  bodies  •,  what  I for- 
merly  ft  id,  concerning  the  fpirit  of  box-wood,  may  ihew,  that  fome 
of  thofe  liquors,  not  only  have  qualities  very  different  from  others  ; 
but  may  be  further  refolv’d  into  fubflances  different  from  each  other. 

And  fince  many  modern  chymifts,  and  other  naturalifts,  take  the 
mercurial  fpirit  of  bodies  for  the  fame  principle,  under  different  names ; 

I muff:  obferve,  that  there  is  a great  difference,  confpicuous,  betwixt 
all  the  vegetable  and  animal  fpirits  I have  mention’d,  and  the  pureft 
running  mercury,  feparated  from  metals  *,  which,  by  fome  chymiffs, 
that  feem  more  philofophers  than  the  reft,  for  diftin£lion  fake,  call 
Mercurius  corporum.  Now  this  metalline  liquor  being  one  of  thofe  three 
principles,  of  which  mineral  bodies  are  affirm’d  to  be  compos’d,  and 
to  be  rofoluble  into  *,  the  many  notorious  differences  betwixt  them  and 
the  mercuries,  as  they  call  them,  of  vegetables  and  animals,  will  allow 
me  to  infer,  either  that  minerals,  and  the  two  other  forts  of  mix’d 
bodies,  confift  not  of  the  fame  elements  *,  or  that  thofe  principles, 
whereinto  minerals  are  immediately  refolv’d,  which  chymifts,  with 
great  oftentation,  ffiew  us,  as  the  true  principles  of  them,  are  but 
fecondary  principles,  or  mix’d  bodies  of  a peculiar  fort,  which  muff: 
be  themfelves  reduced  to  a very  different  form,  to  be  of  the  fame  kind 
with  vegetable  and  animal  liquors. 

But  this  is  not  all  j for  tho’  I formerly  fhew’d  how  little  credit  is 
to  be  given  to  the  common  chymical  proceffes  of  extradling  the  mer- 
curies of  metals  •,  I will  now  add,  that  fuppofing  the  more  judicious 
artifts  truly  affirm,  they  have  actually  drawn  true  and  running  mer- 
cury from  feveral  metals  •,  it  may  be  doubted  whether  fuch  mercuries 
do  not  as  well  differ  from  common  quick- filver,  and  from  one  another, 
as  from  the  mercuries  of  vegetables  and  animals.  Claveus  fpeaking  of 
fome  experiments,  whereby  metalline  mercuries  may  be  fix’d  into  the 
nobler  metals,  * adds,  that  he  means  the  mercuries  drawn  from  me- 
tals ; becaufe  common  quick-filver,  by  reafon  of  its  exceffive  coldnefs 
and  moifture,  is  unfit  for  that  particular  kind  of  operation,  wherein, 
tho’  a few  lines  before  he  preferibes,  in  general,  the  mercuries  of  me- 
talline bodies,  yet  he  chiefly  commends  that  drawn,  by  art,  from  fil- 
ver. And  he,  alfo,  tells  us,  he  himfelf  try’d,  that,  by  bare  cotftion, 
the  quick-filver  of  tin,  or  pewter,  may,  by  an  efficient  caufe,  be  turn- 
ed into  pure  gold  -f\  And  the  experienc’d  Alexander  van  Suchten  fays, 

Vol.  IIL  T.  t that 


* According  to  M.  Homberg,  a perfett 
metal  is  nothing  but  very  pure  mercury, 
whofe  fmall  particles  are  every  way  pier- 
ced and  filled  with  his  fulphureous  prin- 
ciple, or  the  matter  of  light,  which  links 
and  binds  the  whole  mats  together.  See 
French  Memoirs,  A.  1705./.  122. 


■f-  Gold,  according  to  M.  Homberg , dif- 
fers from  filver  in  nothing  but  in  having  the 
globules  of  the  mercury,  whereof  it  con- 
fills,  penetrated  through  and  through  ; and 
being  more  fully  faturated  with  the  Cul- 
phureous  principle,  or  the  rays  of  light, 
which  more  plentifully  lodge  themfeives 

in 
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Chymijiry.  that  by  a way  he  intimates,  may  be  made  a mercury  of  copper,  not 
of  the  fdver  colour  of  other  mercuries,  but  green.  And  an  eminent 
perfon  lately  afllired  me,  that  he  had  more  than  once  feen  the  mercury 
of  lead  fix’d  into  perfect  gold.  And  asking  him,  whether  any  other 
mercury  wou’d  not  have  been  fo  chang’d  by  the  fame  operations,  he 
aflured  me  it  wou’d  not. 

The  fulphur  of  antimony,  which  is  vehemently  emetic,  and  the 
ftrongly  fcented  anodyne  fulphur  of  vitriol,  incline  me  to  think,  that 
not  only  mineral  fulphurs  differ  from  vegetable  ones,  but  alfo  from 
one  another  ; retaining  much  of  the  nature  of  their  concretes.  And 
Paracelfus , in  fome  part  of  his  works,  declares,  that  different  bodies 
afford  different  fulphurs,  falts,  and  mercuries. 

Aid  alfi  in  ’Tis  alfo  obfervable,  that  thofe  bodies  which  chymifls  call  phlegm 
phlegm  and  and  earth,  are  far  from  being  of  an  elementary  fimplicity.  Thus  we 
fee,  the  phlegm  of  vitriol,  for  inflance,  is  a very  effectual  remedy 
againft  burns  ; and  I know  a very  famous  and  experienc’d  phyfician, 
whofe  unfufpe&ed  fecret  it  is  for  difcuffing  hard  and  obflinate  tu- 
mors. The  phlegm  of  vinegar,  tho’  drawn  exceeding  leifurely  in  a 
digefting  furnace,  I have  purpofely  made  trial  of ; and,  fometimes, 
found  it  able  to  extrad  a faccharine  fweetnefs  out  of  lead  *,  and,  as 
I remember,  by  long  digeftion,  I diffolved  corals  in  it.  The  phlegm 
of  the  fugar  of  lead  is  faid  to  have  very  peculiar  properties  : many 
eminent  chymifls  teach  that  it  will  diffolve  pearls,  which  being  pre- 
cipitated by  the  fpirit  of  the  fame  concrete,  are  thereby,  they  fay, 
render’d  volatile : and  this  has  been  confirm’d  to  me  by  the  obfervation 
of  a perfon  of  great  veracity.  The  phlegm  of  wine,  and  indeed  of 
feveral  others  liquors  that  are  indifcriminately  caft  away  as  phlegm, 
have  qualities  that  make  them  differ,  both  from  meer  water,  and 
from  each  other  : and  tho’  the  chymifls  call  the  Caput  mortuum  of 
what  they  have  diflill’d,  terra  damnata  \ it  maybe  queflion’d,  whether 
or  no  thofe  earths  are,  all  of  them,  perfectly  alike  •,  and  it  is  fcarce  to 
be  doubted  but  that  there  are  fome  of  them  which  remain  yet  unre- 
duced to  no  elementary  nature.  The  afhes  of  wood,  deprived  of  all 
the  fait,  and  bone-allies,  or  cancin’d  hartfhorn,  which  refiners  chufe 
to  make  tefls  of,  as  freefl  from  fait,  feem  unlike ; and  he  who  fhall 
compare  either  of  thefe  infipid  afhes  to  lime,  and  to  the  calx  of  talc, 
will,  perhaps,  fee  caufe  to  think  them  of  a different  nature.  And 
it  is  evident  in  colcothar,  that  the  exaflefl  calcination,  follow’d 
by  an  exquifite  dulcification,  does  not  alway  reduce  the  remaining  bo- 
dy into  elementary  earth  ; for  after  the  fait  or  vitriol  is  drawn  out, 
the  remainder  appears  to  be  a mix’d  body,  rich  in  medical  virtues ; 


in  its  pores,  than  in  tiie  pores  of  filver ; and 
from  hence  he  fuppofes  gold  receives  its  yel- 
low colour,  and  excefs  of  gravity.  And 
proceeling  upon  this  fuppofition,  he  actu- 


ally produced  gold  by  introducing  a large 
quantity  of  fire,  or  the  rays  of  light,  into 
filver.  See  French  Memoirs,  A.  1709.  p. 
139-143. 


as 
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ns  experience  has  inform’d  me  : and  Angelas  Sain  affirms  it  to  be  part-  Chymijlry . 
ly  reducible  into  malleable  copper,  which  to  me  feems  very  probable  ; 
for  having  put  fome  dulcified  colcothar  into  Aqua  fortis , I found  the 
liquor,  according  to  my  expectation,  prefently  colour’d  as  highly  as  if 
it  had  been  an  ordinary  folution  of  copper. 


SECT.  V. 

I Think  I have  fufficiently  prov’d,  that  thofe  diftinCt  fubftances,  whether  the 
which  chymifts  obtain  from  mix’d  bodies,  by  their  vulgar  diftilla-  five  principles 
tion,  are  not  pure  and  fimple  enough,  to  deferve  the  name  of  prin .feou'dbere- 
ciples,  or  elements.  But  I know,  there  are  fome  modern  chymifts, {Zno^ 
who  pretend  they  can,  by  further  and  more  fkilful  purifications,  fo  genfous? 
reduce  the  feparated  ingredients  of  mix’d  bodies  to  an  elementary  fim- 
plicity  ; that  the  oils,  for  inftance,  extracted  from  all  mix’d  bodies, 
ftiall  as  perfectly  refemble  one  another  as  the  drops  of  water. 

Now  this  feems  to  allow  what  I have  been  contending  for  ; fince 
by  pretending  to  make  fo  great  a change,  in  the  reputed  principles 
that  diftillation  commonly  affords,  ’tis  plainly  prefuppos’d,  that  be- 
fore iUch  artificial  depurations  are  made,  the  fubftances  to  be  render’d 
more  Tim  pie,  were  not  fimple  enough  before,  to  be  reckon’d  elemen- 
tary ; and  therefore,  if  fome  artifts  can  perform  this,  I need  not  be 
aftiamed  to  have  queftion’d  the  vulgar  opinion,  as  to  the  tria  prima. 

But  as  to  the  thing  it  felf,  I fhall  not  peremptorily  deny  either  its 
pofllbility,  or  refufe  my  affent  to  any  juft  inference,  that  may  be 
drawn  from  fuch  performances.  But  becaufe  fuch  promifes  are  much 
more  eafily  made,  than  perform’d,  by  chymifts  •,  I muft  with -hold 
my  affent  to  their  affertions,  till  their  experiments  exaCl  it.  Befides,  I 
have  not  yet  found,  tho’  thefe  artifts  pretend  to  bring  the  feveral  fub- 
ftances, into  which  the  fire  has  divided  the  concrete,  to  an  exquifite 
fimplicity,  that  they  pretend  alfo,  by  the  fire,  to  divide  all  concretes, 
minerals,  and  others,  into  the  fame  number  of  diftinCt  fubftances.  In 
the  mean  time,  I muft  think  it  improbable,  that  they  can  either  truly 
feparate  as  many  different  bodies,  from  gold,  for  inftance,  or  ofteocolla, 
as  we  can  do  from  wine  or  vitriol  ; or,  that  the  mercury  of  gold,  or 
lead,  would  be  perfectly  of  the  fame  nature  with  that  of  hartfhorn  ; 
and  that  the  fulphur  of  antimony  would  be  but  numerically  different 
from  the  diftill’d  butter  or  oil  of  rofes. 

But  fuppofe  we  fhould  take  earth  and  water  into  the  number  of 
the  principles  of  mix’d  bodies,  and  changing  the  ambiguous  name  of 
mercury,  for  that  more  intelligible  one  of  fpirit,  fhould,  confequently, 
make  the  principles  of  compound  bodies  to  be  five  ; wou’d  it  not  be 
-•too  fevere  to  rejeCt  fo  plaufible  an  opinion,  only  becaufe  the  five  fub- 

T t 2 . fiance*. 
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Ckymiftry. 


Whence  the 
notion  of  free 
chymical  prin- 
ciples ? 
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fiances,  into  which  the  fire  divides  mix’d  bodies,  are  not  exactly  pure 
and  homogeneous  ? 

Oi  this  opinion  I fhall  only  fay  in  general,  that  tho*  I think  it,  in 
fome  refpe&s,  more  defenfible  than  that  of  the  vular  chymifts  ; yet 
it  may  eafily  appear,  that  many  of  the  objections,  produced  againft 
the  vulgar  do&rine  of  chymifts,  might,  without  much  alteration,  be 
employ’d  againft  this  alfo.  For  this  doCtrine,  as  well  as  the  other, 
takes  it  for  granted,  that  the  fire  is  the  true  and  adequate  analyzer  of 
bodies  and  that  all  the  diftindt  fubftances,  obtainable  from  a mix’d 
body  by  the  fire,  were  fo  pre-exiftent  in  it,  that  they  were  but  ex- 
tricated from  each  other  by  the  analyfis.  This  hypothefis  too,  afcribes 
to  the  productions  of  the  fire  an  elementary  fimplicity,  which  I have 
fhewn  not  to  belong  to  them  ; and  befides,  is  liable  to  fome  of  the 
other  difficulties,  wherewith  that  of  the  tria  prima  is  incumber’d.  But 
farther,  this  number  of  elements  ought,  at  leaft,  to  have  been  reftrain- 
ed  to  the  generality  of  animal  and  vegetable  bodies  ; fince  not  only 
among  thefe,  there  are  fome,  for  ought  has  hitherto  appeaffd,  that 
confift  either  of  fewer  fimilar  fubftances,  or  more  than  five.  But  in 
the  mineral  kingdom,  there  is  fcarce  one  concrete,  that  has  been  fhewn 
to  be  adequately  divifible  into  five  fuch  principles,  or  elements,  nei- 
ther more  nor  lefs,  as  this  opinion  would  have  every  mix’d  body  to 
confift  of.  And  this  very  thing  may  lerve  to  leffen  our  wonder,  that 
juft  fo  many  bodies  as  five,  fhould  be  found  upon  the  refolutipn  of 
concretes.  For  fince  the  fire  cannot,  as  we  find,  make  any  fucff  ana- 
lyfis of  metals,  and  other  mineral  bodies,  whole  texture  is  more  ftrong 
and  permanent  •,  it  remains,  that  the  five  fubftances,  under  confidera- 
tion,  be  obtain’d  from  fuch  vegetable  and  animal  bodies,  as  are  capar 
ble  of  being  diftill’d.  And  as  to  fuch  bodies,  ’tis  natural  enough,  that 
whether  we  fuppofe  there  are  or  are  not  precifely  five  elements  ; there 
fhould  ordinarily  occur  five  diftinft  forts  of  feparated  parts.  For  if 
the  parts  do  not  remain  all  fix’d,  as  in  gold,  calcin’d  talc,  &c.  nor 
all  afcend,  as  in  the  fublimation  of  brimftone,  camphire,  but  after 
their  diffipation,  aflociate  themfelves  into  new  arrangements  of  mat- 
ter *,  it  is  very  likely,  that  they  will,  by  the  fire,  be  divided  into 
fix’d  and  volatile  *,  with  regard  to  that  degree  of  heat  by  which  they 
are  diftill’d  ; and  thofe  volatile  parts  will,  for  the  moft  part,  afcend 
either  in  a dry  form,  which  chymifts,  if  they  be  taftlefs,  call  flowers, 
and  if  fapid,  volatile  fait  *,  or  in  a liquid  form.  And  this  liquor  muft 
be  either  inflammable,  and  fo  pafs  for  oil,  or  not  inflammable,  and 
yet  fubtil  and  pungent,  which  may  be  call’d  fpirit  *,  or  elfe  ftrengthlefs 
or  infipid,  and  fo  term’d  phlegm  or  water.  And  as  for  the  fix’d  part, 
or  Caput  mortuum , it  will  moft  commonly  confift  of  corpufcles,  partly 
foluble  in  water,  or  fapid,  which  makes  up  its  fix’d  fait  ; and  partly 
infoluble  and  infipid,  which,  therefore,  feem  to  challenge  the  name  of 
earth.  But  tho’,  upon  this  fuppofition,  we  might  eafily  have  fore- 
told, that  the  different  fubftances,  obtain’d  from  a perfectly  mix’d 

body, 
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body,  by  the  fire,  would  generally  be  reducible  to  thefe  ftates  of  mat-  Chymijlry. 
ter  •,  yet  it  will  not  prefently  follow,  that  thefe  five  diftindt  fubftances 
were  fimple  and  primogeneal  bodies,  fo  pre-exiftent  in  the  concrete, 
that  the  fire  does  but  take  them  afunder.  Befides,  it  does  not  appear, 
that  all  mix’d  bodies,  nay,  nor  perhaps  all  vegetables,  are  refoluble 
by  fire,  into  juft  fuch  different  parts  of  matter.  Nor  will  the  expe- 
riments formerly  alledg’d,  permit  us  to  look  upon  thefe  feparated 
fubftances,  as  elementary  or  uncompounded.  It  is  not  a fufficient 
argument,  of  their  deferving  the  names  which  chymifts  give  them, 
that  they  have  an  analogy  in  point  of  confiftence,  volatility,  fixed- 
nefs,  or  fome  other  obvious  quality,  to  the  fuppofed  principles  whofe 
names  they  bear.  .For,  as  we  faid  above,  notwithftanding  this  refem- 
blance  in  fome  one  quality,  there  may  be  fuch  a difparity  in  others, 
as  fhould  rather  give  them  different  appellations,  than  the  refemblance 
entitle  them  to  the  fame.  And  indeed,  it  feems  but  a grofs  way  of 
judging  of  the  nature  of  bodies,  to  conclude,  without  fcruple,  that 
thofe  muff:  be  of  the  lame  nature,  that  agree  in  fome  general  quali- 
ty, as  fluidity,  drynefs,  volatility,  and  the  like  ; fince  each  of  thofe 
qualities,  or  ftates  of  matter,  may  comprehend  a great  variety  of 
bodies,,  otherwife  of  a very  different  nature  ; as  we  fee  in  the  calxes 
of  gold,  of  vitriol,  and  of  Venetian  talc,  compared  with  common 
afhes  j which  yet  are  very  dry,  and  fix’d  by  the  vehemence  of  the 
fire,  as  well  as  they.  The  fame  alfo  appears  from  what  I formerly 
obferv’d  as  to  the  fpirit  of  box-wood  ; which,  tho’  a volatile,  fapid, 
and  not  inflammable  liquor,  as  well  as  the  fpirits  of  hartfhorn,  of 
blood,  and  other  things,  may  yet  be  fub-divided  into  two  liquors, 
different  from  each  other,  and  one  of  them,  at  leaft,  from  the  gene- 
rality of  other  chymical  fpirits. 

’Tis  farther  urg’d,  in  behalf  of  five  chymical  principles,  that  fo  Whether  five 
many  appear  abfolutely  neceffary  to  compound  mixed  bodies,  and  to  be  necejfaryin 
give  them  a due  confiftence,  and  competent  duration.  For  Fait,  fay  [f 
the  patrons  of  this  opinion,  is  the  bafts  of  folidity  and  permanency, 
in  compound  bodies  •,  without  which  the  other  four  elements  might, 
indeed,  be  varioufly  and  loofely  blended  together,  but  would  remain 
incompaft  ; but  that  fait  might  be  diffolv’d  into  minute  parts,  and 
convey’d  to  the  other  fubftances  to  be  compared  by  it,  and  with 
it,  there  is  a neceflity  of  water.  And  that  the  mixture  may  not  be 
too  hard  and  brittle,  a fulphureous,  or  oily  principle,  muft  intervene, 
to  make  the  mafs  more  tenacious  : to  this  a mercurial  fpirit  muft  be 
fuper-added  j which,  by  its  activity,  may,  for  a while,  permeate, 
and,  as  it  were,  leaven  the  whole  mafs  ; and  thereby  promote  the 
more  exquifite  mixture,  and  incorporation  of  the  ingredients.  To 
all  thefe  a portion  of  earth  muft  be  join’d  *,  which,  by  its  drynefs  5 

and  porofity,  may  foak  up  part  of  that  water,  wherein  the  fait  was 
diffolv’d  *,  and  eminently  concur,  with  the  other  ingredients,  to  give 
the  whole  body  the  requifite  confiftence.  This  opinion  I (hall  not 

now 
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Ghymiftry,  now  throughly  examine  *,  only  obferve,  that  fuch  a way  of  arguing 
may  be  fpecioufly  accommodated  to  different  hypothefes.  For  I find, 
that  Beguimts , and  other  affertors  of  the  tria  prima , pretend  to  make 
ont  by  it,  the  neceffity  of  their  fait,  fulphur,  and  mercury  to  con- 
ditute  mixed  bodies  ; without  requiring  any  addition  of  water  and 
earth. 

And,  indeed,  neither  fort  of  chymids  feem  to  have  duly  confi- 
der’d,  how  great  a variety  there  is  in  the  textures  and  confidences 
of  compound  bodies  ; and  how  little  the  confidence  and  duration  of 
many  of  them  feem  to  agree  with  their  notions.  And,  not  to  men- 
tion thofc  almod  incorruptible  fubdances  obtainable  by  fire,  which  I 
have  proved  to  be  fomewhat  compounded  ; and  which  the  chymids 
will  readily  grant  not  to  be  perfectly  mixed  bodies  ; I have  fhewn 
by  experiments,  that  out  of  common  water  only,  mixed  bodies  of 
very  different  confidences,  and  refoluble  by  fire,  into  as  many  prin- 
ciples as  other  bodies,  acknowledged  to  be  perfectly  mixed,  may  be 
produced.  And  therefore  nature,  by  a convenient  difpofition  of  thp 
minute  parts  of  a portion  of  matter,  may  contrive  bodies  durable 
enough,  and  of  any  confidence,  without  being  obliged  to  make  ufe 
of  all,  much  lefs  of  any  determinate  quantity  of  each  of  the  five  ele- 
ments, or  of  the  three  principles,  in  their  compofition.  And  I have 
wonder’d  chymids  fhould  not  confider,  that  there  is  fcarce  any  body 
in  nature  fo  permanent  and  indifibluble  as  glafs  ; which  yet  them- 
ielves  teach  us  may  be  made  of  bare  afhes,  brought  to  fufion  by 
the  meer  violence  of  the  fire.  So  that,  fince  afhes  are  granted  to 
confid  but  of  pure  fait,  and  fimple  earth,  fequedred  from  all  the 
other  principles,  or  elements  ; they  mud  acknowledge,  that  even 
art  it  felf  can,  of  two  elements  only,  or  of  one  principle,  and  one 
element,  compound  a body  more  durable  than  almod  any  in  the 
world.  How,  then,  will  they  prove,  that  nature  cannot  compound 
mixed  bodies,  and  even  durable  ones,  with  fewer  than  all  the  five  ele- 
ments, or  material  principles  ? 

Since,  then,  it  may  judly  be  doubted,  whether  the  fire  be  the  genu- 
ine and  univerfal  refolver  of  mixed  bodies  ; fince  we  may  doubt,  whe- 
ther all  the  didinft  fubdances,  obtainable  from  a mixed  body  by  the 
fire,  were  pre-exident  therein,  under  thofe  forms  wherein  they  are  fepa- 
rated  from  it  ; fince,  tho’  we  grant  the  fubdances,  feparable  from 
mixed  bodies  by  the  fire,  to  have  been  their  component  ingredients, 
yet  the  number  of  fuch  fubdances  does  not  appear  the  fame  in  all  mix- 
ed bodies  ; fince,  ladly,  thofe  very  fubdances  thus  feparated,  are  not 
generally  pure  and  elementary,  but  new  kinds  of  mixed  bodies  we 
mud  be  allowed  to  fay,  that  the  vulgar  experiments  and  arguments, 
aliedged  by  chymids,  to  prove  that  their  three  hypodatical  principles, 
adequately  compofe  all  mixed  bodies,  will  not  induce  a wary  perfon  to 
acquiefce  in  their  dodtrine. 


And 
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And  hence  we  learn  what  to  judge  of  thofe  chymifts,  who,  be-  Chymifiry. 
caufe  they  have  found  feveral  compound  bodies  may  be  refolved  into, 
or  rather  be  brought  to  afford  two  or  three  different  fubflances,  more  The  imper- 
than  the  foot  and  afhes,  into  which  the  naked  fire  commonly  divides  felons  of  the 
them,  cry  up  their  own  fed  for  the  invention  of  a new  philofophy  ; ^*““1 three 
fome  ftyling  themfelves  philofophers  by  the  fire  ; and  the  major  part  principles.  " 
not  only  aferibing,  but,  as  fir  as  in  them  lies,  engrafting  to  thofe  of 
their  fed  the  title  of  philofophers. 

But,  alas ! how  narrow  is  this  philofophy,  that  reaches  but  to 
fome  of  thofe  compound  bodies,  which  we  find  upon  the  furfice,  or 
cruft  of  our  terreftria!  globe  ; which  is  it  felf  but  a point,  in  com- 
parifon  of  the  vaft  extended  univerfe,  of  whofe  other  and  greater 
parts,  the  dodrineof  the  tria  prima  gives  us  no  account  ? For  what  does 
it  teach  us  either  of  the  nature  of  the  fun,  or  of  that  of  the  fixed 
ftars  ? What  does  knowing  that  fait,  fulphur,  and  mercury,  are  the 
principles  of  mixed  bodies,  inform  us  of  the  nature  of  that  vaft  fluid, 
and  etherial  fubftance,  which  feems  to  make  up  the  interftellar  part 
of  the  world  ? 

We  might,  however,  forgive  this  hypothefis,  if,  tho*  it  reaches  but 
to  a very  fmall  part  of  the  world,  it  gave  us  a fitisfadory  account 
of  thofe  things  whereto  5tis  faid  to  extend.  But  I find  not  that  it 
gives  any  other  than  a very  imperfed  information,  even  about  mixed 
bodies  themfelves.  For  how  will  the  knowledge  of  the  tria  prima , 
difeover  the  reafon,  why  the  load-ftone  draws  a needle,  and  difpofes 
it  to  refped  the  poles,  and  yet  feldom  to  point  precifely  to  them  ? 

How  will  this  hypothefis  teach  us,  the  manner  wherein  a chick  is 
formed  in  the  egg  •,  or  how  the  feminal  principles  of  mint,  pompions, 
and  other  vegetables,  that  I formerly  mentioned,  can  fafnion  water 
into  various  plants,  each  endowed  with  its  peculiar  and  determinate 
fhape,  and  with  feveral  fpecific  and  diferiminating  qualities  ? Does 
this  hypothefis  fhew  us,  how  much  fait,  how  much  fulphur,  and  how 
much  mercury,  muft  be  taken  in,  to  make  a chick,  or  a pompion  ? 

And,  if  we  know  this,  what  principle  is  it  that  manages  thefe  in- 
gredients, and  contrives  fuch  liquors,  for  inftance,  as  the  white  and 
yolk  of  an  egg,  into  fuch  a variety  of  textures,  as  is  requifite  to 
form  the  bones,  veins,  arteries,  tendons,  nerves,  feathers,  blood,  i£c. 
of  a chick  ; and  not  only  to  fafhion  each  limb,  but  to  connect  them 
altogether,  after  a manner  fuitable  to  the  perfection  of  the  animal  ? 

For  to  fay,  that  fome  more  fine  and  fubtile  part  of  the  hypoftatical 
principles,  is  the  director  in  this  whole  affair,  and  the  architect  of  all 
this  elaborate  ftruCture  ; is  to  give  occafion  to  demand  again,  what 
proportion,  and  way  of  uniting  of  the  tria  prima , offorded  this  archi- 
tectonic fpirit  ; and  what  agent  made  fo  fkilful  and  happy  a mixture  ? 

I could  eafily  profecute  the  imperfections  of  the' vulgar  chymical  philo- 
fophy •,  and  fhew,  that  by  attempting,  from  their  three  principles,  to 
explain  even  fuch  obvious  and  familiar  phenomena,  as  fluidity  and 

firmnefs, 
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Chymiflry.  firmnefs,  the  colours  and  figures  of  dones,  minerals,  and  other  com- 
pound  bodies,  the  nutrition  of  either  plants,  or  animals,  the  gravity 
of  gold,  or  quick- filver,  compared  with  wine,  or  fpirit  of  wine,  &c. 
from  any  proportion  of  the  three  fimple  ingredients,  chymifts  will  be 
much  more  likely  to  difcredit  themfelves  and  their  hypothefis,  than  to 
fatisfie  an  intelligent  enquirer. 

This  objection,  ’tis  true,  may  be  made  to  the  four  Peripatetic  ele- 
ments alfo  •,  and,  indeed,  almod  to  any  other  hypothefis,  that  pre- 
tends, by  a determinate  number  of  material  ingredients,  to  folve  the 
phenomena  of  nature.  But  for  the  ufe  of  the  tria  pritna , I know 
their  great  champion  Sennertus , affigns  this  noble  advantage  thereto  ; 
that  from  them,  as  the  neared  and  mod  proper  principles,  may  be  de- 
mondrated  the  properties  of  mixed  bodies  .;  which  cannot  be  imme- 
diately deduced  from  the  elements.  And  this,  fays  he,  is  chiefly  appa- 
rent, when  we  enquire  into  the  properties  and  faculties  of  medicines. 

And,  indeed,  if  the  chymids  had  been  fo  moded,  or  fo  difcreet, 
as  to  propofe  their  opinion  of  the  tria  prima,  barely  as  a notion  ufeful, 
among  others,  to  increafe  human  knowledge,  they  had  deferved  more 
thanks,  and  lefs  oppofition  ; but  fince  the  thing  they  pretend  to  is 
not  fo  much  to  contribute  a notion  towards  the  improvement  of  phi- 
lofophy,  as  to  make  this  notion  pafs  for  a new  fydem,  that  will  clear 
and  remove  all  difficulties  •,  ’tis  proper  they  fhould  be  made  fenfible 
of  their  midake,  and  be  advis’d  to  take  in  more  fruitful  and  com- 
prehenfive  principles,  if  they  mean  to  account  for  the  phenomena 
of  nature. 

But  when  I acknowledge  the  labours  of  the  chymids  ufeful  to  natu- 
ral philofophy,  I do  it  upon  account  of  their  experiments,  not  their 
fpeculations  ; for  it  feems  to  me,  that  their  writings,  like  their  fur- 
naces, afford  fmoke,  as  well  as  light  ; and  darken  fome  fubjedts,  as 
they  illudrate  others.  And  tho’  ’tis  difficult  for  a man  to  be  an 
accomplifh’d  naturalid,  who  is  a dranger  to  chymidry  ; yet  I look 
upon  the  common  operations  and  practices  of  chymids,  as  on  the 
letters  of  the  alphabet,  without  the  knowledge  whereof  ’tis  very  hard 
to  become  a philofopher  ; tho’  that  knowledge  is,  by  no  means,  diffi- 
dent to  make  one. 

With  the  ad-  But  to  confider  the  dodtrine  of  the  tria  prima  a little  more  particu- 
<v  ant  ages  larly  •,  I fhall  readily  acknowledge  it  has  done  the  common- wealth  of 

tfidedd*  CCH~  learning  fome  fervice,  by  helping  to  dedroy  that  excefiive  edeem,  or 
veneration,  wherewith  the  dodtrine  of  the  four  elements  was  generally 
entertained  -,  tho’  what  has  been  alledg’d  concerning  the  ufefulnefs  of 
thefe  principles,  labours  under  confiderable  difficulties. 

And,  fird,  the  very  way  of  arguing,  ufed  by  the  more  learned 
and  fober  champions  of  the  chymical  caufe,  to  prove  the  chymical 
principles  in  mixed  bodies,  appears  far  from  convincing.  Sennertus 
tells  us,  that  the  mod  learned  philofophers  thus  prove  the  mod  im- 
portant points  in  philofophy.  “ Wherever,”  fays  he,”  the  fame  pro- 

“ perties 
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«c  perties  and  qualities  are  found,  they  muft  neceftarily  exifb  by  fome  Cbymiftry. 

“ common  principle;  thus  things  are  heavy  by  reafon  of  the  earth  ; /Sj 

“ and  hot,  by  reafon  of  the  fire  they  contain  ; but  colours,  odours, 

“ tails,  inflammability,  &c.  are  found  in  minerals,  metals,  gems, 

“ ftones,  plants,  and  animals,  where  they  consequently  refideby  fome 
“ common  principle  : but  the  elements  are  not  this  principle,  for  they 
“ have  no  power  to  produce  them  ; we  muft,  therefore,  enquire  for 

other  principles  from  whence  they  proceed.” 

But  this  argument  is  built  upon  a precarious  fuppofition,  that  feems 
to  me  neither  demonftrable,  nor  true  ; for  how  does  it  appear,  that 
where  the  fame  quality  is  to  be  met  with  in  bodies,  it  muft  belong 
to  them  upon  the  account  of  fome  one  body  whereof  they  all  par- 
take ? For,  to  begin  with  that  very  example  he  alledges,  how  can 
he  prove,  that  the  gravity  of  all  bodies  proceeds  from  participating 
of  the  element  of  earth  ; fince  we  fee,  that  not  only  common  wa- 
ter, but  the  molt  pure  diftill’d  rain  water,  is  heavy  ; and  quick- fil- 
ver  much  heavier  than  earth  it  felf  ? And  I the  rather  ufe  this 
example  of  quick- filver,  becaufe  I fee  not  how  the  after  tors  of  the 
elements,  will  give  any  better  account  of  it,  than  the  chymifts.  For 
if  we  demand,  how  it  comes  to  be  fluid  ; they  will  anfwer,  that  it 
greatly  participates  of  the  nature  of  water.  And,  indeed,  according 
to  them,  water  may  be  the  predominant  element  in  it  ; fince  we 
fee  that  feveral  bodies,  which  by  diftillation  afford  liquors  more,  in 
weight  than  their  Caput  mortuum , have  not,  however,  liquor  enough 
to  be  fluid.  Yet  if  it  be  demanded,  how  quick-filver  comes  to  be 
fo  heavy  ; ’tis  reply’d,  by  reafon  of  the  earth  that  abounds  in  it. 

But  fince,  according  to  them,  it  muft  confift  of  air,  and  partly  of 
fire,  which  they  affirm  to  be  light  elements  ; how  comes  it  to  be 
fo  much  heavier  than  earth  of  the  lame  bulk  ; tho’,  to  fill  the  cavi- 
ties, it  be  made  into  a mafs  with  water,  which,  it  felf,  they  allow, 
to  be  a heavy  element  ? But  we  fee,  that  chymical  oils  and  fixed 
falts,  tho’  never  fo  exquifitely  purified,  and  freed  from  terreftrial 
parts,  remain  ponderous.  And  experience  has  informed  me,  that  a 
pound  of  the  heavieft  woods,  as  guaiacum,  that  will  fink  in  water, 
will  yield,  when  burnt  to  afhes,  a much  lefs  weight  of  them  than 
lighter  vegetables  ; as  alfo,  that  the  black  charcoal  of  it  will  not 
fink,  as  did  the  wood,  but  fwirti  : which  argues,  that  the  different 
gravity  of  bodies  proceeds  chiefly  from  their  particular  texture  ; as 
is  manifeft  in  gold,  the  clofeft  and  moft  compact  of  bodies ; which  is 
many  times  heavier  than  we  can  poffibly  make  any  parcel  of  earth 
of  the  fame  bulk.  I will  not  examine  what  may  be  argued  from  the 
gravity  of  the  celeftial  bodies,  from  the  motion  of  the  fpots  in  the  fun, 
and  from  the  apparent  equality  of  the  fuppos’d  feas  in  the  moon  ; 
nor  confider  how  little  thofe  phenomena  would  agree  with  what 
Sennertus  prefumes  concerning  it : but  to  invalidate  his  fuppofition,  I de- 
mand, upon  what  chymical  principle  fluidity  depends  ? And  yet  fluidity 
Vol.  III.  U u is 
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is,  perhaps,  two  or  three  excepted,  the  mod  diffufed  quality  of  the' 
univerfe  •,  and  far  more  general  than  almoft  any  of  thofe  to  be  met 
with  in  the  chymical  principles,  or  Ariftotelian  elements  ; fince  not 
only  the  air,  but  that  vaft  expanfe  we  call  heaven  ; and  perhaps  too 
the  fun,  and  fixed  ftars,  are  fluid  bodies.  I demand  alfo,  from  which 
of  the  chymical  principles  motion  proceeds  •,  which  yet  is  a property 
of  matter  much  more  general  than  can  be  deduced  from  any  of  the 
three  chymical  principles?  I might  ask  the  like  queftion  concerning 
light ; which  is  not  only  to  be  found  in  the  kindled  fulphur  of 
mixed  bodies,  but  in  living  glow-worms,  (Ac.  and  in  the  vaft  bodies 
of  the  fun  and  ftars.  I would  alfo  gladly  know,  in  which  of  the 
three  principles,  the  quality  we  call  found  refides,  as  in  its  proper 
fubjedi  ; fince  either  oil  filling  upon  oil,  or  fpirit  upon  fpirit,  or  fait 
upon  fait,  in  a great  quantity,  and  from  a confiderable  height,  will 
create  it  •,  and  to  make  the  objection  reach  the  Arifiotelians , water 
upon  water,  and  earth  upon  earth.  And  here  let  us  compare,  a little, 
the  fuppofition  we  are  examining,  with  fome  other  of  their  tenets. 
They  teach,  in  efietl,  that  more  than  one  quality  may  belong  to, 
and  be  deduced  from  one  principle  : for  they  afcribe  to  fait  tafts,  and- 
the  power  of  coagulation  •,  to  fulphur,  odours  and  inflammability  ; 
and  fome  of  them  afcribe  to  mercury  colours  *,  as  all  of  them  do  the 
property  of  vanifbing  in  fume.  On  the  other  fide,  it  is  evident,  that 
volatility  belongs,  in  common,  to  all  the  three  principles,  and  to  water 
too.  For  ’tis  manifeft,  that  chymical  oils  are  volatile  *,  that  alfo 
feveral  falts,  obtained  by  the  analyfis  of  many  concretes,  are  very 
volatile,  is  plain  from  their  afcending  in  diftillation.  How  eafily 
water  afcends  in  vapours,  every  body  has  obferved  i and  as  for  what 
they  call  the  mercurial  principle,  this  is  fo  apt  to  be  raifed  in  the 
form  of  fleam,  that  Paracelfus  and  others  define  it  by  that  property  : 
hence  it  feems,  that  chymifts  have  been  very  inaccurate  in  their  doc- 
trine of  qualities,  and  their  refpedlive  principles  •,  fince  they  derive 
feveral  qualities  from  the  fame  principle,  and  afcribe  the  fame  qua- 
lity to  almoft  all  their  principles,  and  other  bodies  befides.  And 
hence,  alfo,  we  may  learn  to  judge  of  the  plea,  which  that  fierce 
champion  of  the  Arijlotelians  againft  the  chymifts,  A.  Guntherus  Billi- 
chius  makes,  where  he  pretends  to  prove,  againft  Beguinus , that  not 
only  the  four  elements  immediately  concur  to  conftitute  every  mix’d 
body,  and  are  both  prefent  in  it,  and  obtainable  from  it,  upon  its 
diftolution  *,  but  that  each  of  the  tria  prima,  manifeftly  confifts  of  all 
the  four:  t£  for,”  fays  he,”  ’tis  true,  in  burning  green  wood  we  fee 
“■  water  in  thefweat  •,  air  in  the  ftnoke  *,  fire  in  the  flame*,  and  earth  in 
“ the  allies ; but  if  Beguinus  will  colledt  the  aqueous  moifture,  reftrain 
the  oil,  and  extract  the  fait  *,  I undertake  to  fhew  him  all  the  four 
“ elements  in  each  of  them,  after  his  own  method  : thus,  for  example, 
“ expofe  the  water  to  the  fire,  and  ’twill  exhale  in  vapour  ; that  is, 

* ‘ the  air ; whilft  fire  is  perceptible  in  the  heat,  and  earth  in  the  fediment.’  ’ 

I might 
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I might  eafily  fhew  how  fuperficially  this  author  talks  of  dividing  Chyrniftry. 
the  flame  of  green  wood  into  his  four  elements,  when  he  makes  that  iw/K/'Sj 
vapour  to  be  air,  which  caught  in  glaffes,  and  condens’d  prefently, 
difcovers  it  felf  to  have  been  but  an  aggregate  of  innumerable  very 
minute  drops  of  liquor  •,  and  when  he  wou’d  prove  the  phlegm  to  be 
compos’d  of  fire,  by  that  heat  which  is  adventitious  to  the  liquor, 
and  ceafes  upon  the  abfence  of  what  produced  it.  But  I rather  ob- 
ferve,  that,  taking  it  for  granted  fluidity  muft  proceed  from  the  ele- 
ment of  water,  he  makes  a chymical  oil  confift  of  that  elementary 
liquor  ; and  yet  in  the  very  next  words  proves,  that  it  confifts  alfo  of 
fire,  by  its  inflammability  ; not  remembring  that  exquifitely  pure  fpi- 
rit  of  wine  is  both  more  fluid  than  water,  and  yet  will  wholly  flame 
away,  without  leaving  fuch  matter  behind  it  as  he  iuppofes  to  be 
earth.  So  that  the  fame  liquor  may,  according  to  his  doctrine,  be 
concluded,  by  its  great  fluidity,  to  be  almoft  all  water  •,  and  by  its  burn- 
ing intirely  away,  to  be  all  difguized  fire.  And,  by  the  like  method, 
our  author  would  fhew  the  fixed  fair,  of  wood  to  be  compounded  of  the 
four  elements  *,  becaufe  being  turned,  by  the  violence  of  the  fire,  into 
fleams,  it  fhews  it  felf  to  be  of  kin  to  air  ; tho’  I doubt  whether  he 
ever  faw  a true  fixed  flit,  brought  by  the  fire  alone,  to  afcend  in  the 
form  of  exhalations  *,  but  if  he  did,  and  had  caught  thole  exhalati- 
ons in  convenient  veffels,  he  wou’d  have  found  them,  as  well  as  the 
fleams  of  common  fiilt,  &c.  of  a fiiline,  and  not  of  an  aerial  nature. 

And  tho’  he  takes  it,  alfo,  for  granted,  that  the  fufibility  of  fait 
mull  be  deduced  from  water  •,  it  is,  indeed,  fo  much  the  effeft  of  heat, 
varioufly  agitating  the  minute  parts  of  a body,  without  regard  to  water, 
that  gold  will  be  brought  to  fufe  by  a ftrong  fire  *,  which  lure,  is 
more  likely  to  drive  away,  than  increafe,  its  aqueous  ingredient,  if  it 
had  any  : and  on  the  other  fide,  for  want  of  a fuflicient  agitation 
of  its  minute  parts,  ice  is  folid.  Thus  he  prefumes  alfo,  that  the  pun- 
gent quality  of  bodies  muft  proceed  from  a fiery  ingredient  *,  tho’  the 
light  and  inflammable  parts,  which  are  moft  likely  to  belong  to  the 
element  of  fire,  muft  probably  be  driven  away  before  the  violence  of 
the  fire  has  reduced  the  body  to  afhes  : and  oil  of  vitriol,  which 
quenches  fire,  burns  the  tongue  and  flefh  of  thofe  who  unwarily 
taft  or  apply  it.  But  farther,  it  is  precarious  to  prove  the  prefence 
of  fire  in  fix’d  falts  from  their  cauftic  power,  unlefs  it  were  firft 
fhewn,  that  all  the  qualities  aferib’d  to  falts,  muft  be  deduced 
from  thofe  of  the  elements  i which  is  no  eafy  talk.  And  not  to 
mention,  that  our  author  makes  a body  as  homogeneous,  as  any  he 
can  produce  for  elementary,  belong  both  to  water  and  fire,  tho’  it 
be  neither  fluid,  nor  infipid,  like  water  nor  light,  and  volatile  like 
fire  ; he  feems  to  omit,  in  this  analyfis,  the  element  of  earth  ; only 
intimates,  that  the  fait  may  pafs  for  it  •,  tho’  a few  lines  before,  he 
takes  afhes  for  earth.  But  fince  there  is  a manifeft  difference  betwixt 
the  faline  and  infipid  parts  of  afhes  ; I fee  not  how  fubftances,  that 
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Cbymiftrv.  difagree  in  fuch  confiderable  qualities,  can  be  both  call’d  portions  of 
an  element,  whofe  nature  requires  it  to  be  homogeneous:  the  faline 
part  of  allies  is  very  Itrongly  tailed,  and  ealily  foluble  in  water, 
whilft  the  other  part  of  the  fame  is  infipid,  and  indifihluble  in  that 
liquor  : not  to  add,  that  the  one  fubllance  is  opake,  and  the  other 
fomewhat  diaphanous  nor  that  they  differ  in  feverai  other  particu- 
lars •,  fo  that  both  thefe  fubftances  cannot  well  be  elementary  earth. 
And  as  to  what  is  lbmetimes  objected,  that  the  faline  tall  of  alhes  is 
only  an  effedt  of  the  lire  ; we  before  fhew’d,  that  tho5  infipid  earth 
may,  perhaps,  by  additions,  be  turn’d  into  fait  ; yet  ’tis  not  likely, 
that  it  lhould  be  fo  by  the  fire  alone.  In  refining  gold  and  filver, 
the  moll  violent  fire  we  can  employ,  gives  them  not  the  leaft  relifii 
of  faltnefs.  And  refiners,  we  have  laid,  ufe  bone-afhes  for  tells  and 
cupels,  which  ought  to  be  dellitute  of  fait,  left  the  violence  of  the 
fire  lhould  bring  them  to  vitrification.  And  indeed,  having  purpofely 
rafted  a cupel,  made  of  only  bone-afhes  and  fair  water,  which  I 
had  caus’d  to  be  expos’d  to  a very  violent  fire,  blown  with  a large 
pair  of  double  bellows,  I could  not  perceive,  that  the  force  of  the 
fire  had  imparted  to  it  the  leaft  filtnefs,  or  fo  much  as  made  it 
lefs  infipid. 

But  farther,  when  our  author,  tho’  a learned  man,  and  one  who 
pretends  fkill  enough  in  chymiftry  to  reform  the  whole  art,  comes  to 
give  us  an  ocular  demonftration,  as  he  calls  it,  of  the  immediate 
prefence  of  the  four  elements  in  the  refolution  of  green  wood  •,  he  is 
oblig’d  to  fay  things  inconfiftent  with  one  another  : for,  he  makes 
the  Iweat,  as  he  terms  it,  of  green  wood,  to  be  water  ; the  fmoke, 
air  *,  the  fhining  matter,  fire  ; and  the  afhes,  earth  i tho’  prefently 
after,  he  will,  in  each  of  thefe,  nay,  in  one  diftindt  part  of  the 
afhes,  fhew  the  four  elements.  So  that  either  the  former  analyfis, 
muft  be  infufficient  to  prove  that  number  of  elements  ; fince  the  burnt 
concrete  is  not  thereby  reduced  into  elementary  bodies,  but  into  fuch 
as  are  yet  each  of  them  compounded  of  the  four  elements  ; or  elle 
thefe  qualities,  from  which  he  endeavours  to  deduce  the  prefence  of 
all  the  elements  in  the  fix’d  fait,  and  each  of  the  other  feparated 
fubftances,  will  be  but  a precarious  proof ; for  the  extradled  alkali  of 
wood,  being,  for  ought  appears,  as  fimilar  a body  as  any  the  Peripatetics 
can  fhew  us-,  if  its  different  qualities  muft  argue  the  prefence  of  diftindt 
elements,  it  will  fcarce  be  poffible  for  them,  by  any  way  of  employing 
the  fire  upon  a body,  to  fhew  that  any  fubftance  is  the  portion  of  a 
true  element.  This  fhews,  that  the  Peripatetics , as  well  as  the  chymifts, 
take  fome  things  for  granted,  which  they  ought  to  prove.  And  when 
Sennertus  infers,  that  becaufe  the  qualities  he  mentions,  as  colours, 
odours,  and  the  like,  belong  not  to  the  elements,  they  therefore 
muft  to  the  chymical  principles  ; he  takes  that  for  granted,  which 
will  not  eafily  be  prov’d.  Thus  much  may  fuffice,  to  fhew  the 
weaknefs  of  fuppofing  that  almoft  every  quality  muft  have  fome  native 
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receptacle,  wherein,  as  in  its  proper  fubjedt  of  inhefion,  it  peculiarly  Chymijtry. 
refides  ; and  on  whofe  account  that  quality  belongs  to  the  other  bo- 
dies,  wherein  it  is  to  be  met  with.  And  this  fundamental  hypothe- 
fis  being  deftroyed,  whatfoever  is  built  upon  it  mult  fall. 

I further  confider,  that  chymifts  are  far  from  being  able  to  explain, 
by  any  of  the  tria  prima , thofe  qualities  of  matter  which  they  pre- 
tend to  belong  .primarily  to  it,  and  in  mix’d  bodies  to  deduce  from 
it.  ’Tis  true  indeed,  fuch  qualities  are  not  explicable  by  the  four  ele- 
ments ; but  it  will  not  therefore  follow,  that  they  are  fo  by  the  three 
hermetical  principles. 

I allow  then,  that  the  chymifts  do  juftly  accufe  the  dodtrine  of  the 
four  elements  of  infufficiency  : but  I am  miftaken  if  our  hermetical 
philofophers  themfelves,  need  not,  as  well  as  the  Peripatetics , have  re- 
courfe  to  more  fruitful  and  comprehenfive  principles  than  the  tria  prima , 
to  make  out  the  properties  of  the  bodies  theyc:onverfe  with.  Thus  the 
vulgar  chymifts  aferibe  colours,  for  inftance,  to.  mercury  ; Paracelfus , 
to  fait  ; and  Sennertus , to  fulphur.  And  Sennertus , I fear,  wou’d 
have  been  exceedingly  puzzled  to  folve,  by  the  tria  prima , half  that 
catalogue  of  problems,  which  he  challenges  the  vulgar  Peripatetics  to 
explain  by  the  four  elements.  And  fuppofing  it  true,  that  fait  or 
fulphur  were  the  principle  to  which  this  or  that  quality  may  be  pe- 
culiarly referr’d  ; yet  this  is  not  enough,  in  any  tolerable  meafure, 
to  fatisfie  an  inquifitive  fearcher  after  truth.  For  what  is  it  to  knowr, 
that  fuch  a quality  refides  in  fuch  a principle  or  element,  whilft  I 
remain  altogether  ignorant  of  the  caufe  of  that  quality,  and  the  man- 
ner of  its  production  and  operation  ? How  little  do  I know,  more 
than  any  ordinary  man,  of  gravity,  if  I know  no  more  than  that  the 
heaviness  of  mixed  bodies  proceeds  from  that  of  the  earth  they  are 
compos’d  of;  and  know  not  why  the  earth  is  heavy  ? And  how  little 
does  the  chymift  inftrudt  the  philofopher  in  the  naaire  of  purgation, 
if  he  only  tells  him,  that  the  purgative  virtue  of  medicines  refides  in 
their  fait  ? Tho*  to  this  it  may  be  objedted,  that  the  purging  parts 
of  many  vegetables,  extracted  by  infufion,  are  mix’d  with  oil,  and 
fpirit,  and  earth  ; and  that  quick-filver  precipitated,  either  with  gold 
or  without  it,  into  a powder,  is  ftrongly  cathartic,  notwithftanding 
the  chymifts  have  not  proved,  that  either  gold  or  mercury  contain 
any  fait  at  all,  much  lefs  any  that  is  purgative.  But  even  upon  their 
own  fuppofition,  what  is  it  to  know  that  the  fait  of  rhubarb,  for 
inftance,  purges,  if  that  does  not  purge  as  fait  ; for  fcarce  any  ele- 
mentary fait  is,  in  a fmall  quantity,  cathartic  ; and  if  we  know  not 
how  purgation  in  general  is  effedied  in  a human  body  ? In  a word, 
as  ’tis  one  thing  to  know  a man’s  lodging,  and  another  to  be  acquain- 
ted with  him  ; fo  it  may  be  one  thing  to  know  a fubjedl,  wherein  a 
quality  refides,  and  another  to  have  a right  notion  of  the  quality  it 
felf.  Now  the  reafon  of  this  deficiency  feems  to  be  the  fame  which 
renders  the  Arijlotelian , and  feveral  other  theories,  infufficient  to  ex- 
plain 
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Chymijiry.  plain  the  origin  of  qualities.  For  I am  apt  to  think,  men  will  never 
be  able  to  account  for  the  phenomena  of  nature,  while  they  endeavour 
to  deduce  them  only  from  the  prefence  and  proportion  of  particular 
material  ingredients  •,  and  confider  them  in  a ftate  of  reft  : moft  of  the 
properties  of  matter  leem  to  depend  upon  the  motion,  and  contrivance 
of  the  fmall  parts  of  bodies.  ’Tis  by  motion,  that  one  part  of  mat- 
ter ads  upon  another  ; and  ’tis,  for  the  moft  part,  the  texture  of  the 
body,  upon  which  the  moving  parts  ftrike,  that  modifies  the  motion 
or  impreffion,  and  concurs  with  it,  to  produce  thofe  effects  which  come 
under  the  confideration  of  the  naturalift. 

It  will  (till  be  urged,  that  this  is  an  ufeful  difeovery  •,  for,  fince  in 
the  fait  of  one  concrete,  in  the  fulphur  of  another,  and  in  the  mercury 
of  another,  the  medicinal  virtue  of  it  refides  ; that  principle  being 
feparated  from  the  reft,  the  defired  faculty  may  be  obtained.  But  fuch 
dodrine  feems  ufeful  to  apothecaries,  rather  than  philofophers  ; to 
make  things  operate  being  fufficient  to  the  former  i whilft  the  caufe 
is  the  thing  look’d  after  by  the  latter.  Befides,  it  will  not  prefently 
follow,  that  becaufe  the  purgative,  or  other  virtue  of  the  ftmple, 
may  be  eafily  ex  traded  by  water,  or  the  fpirit  of  wine,  that  it  refides 
in  the  frit  or  fulphur  of  the  concrete  ; fince  unlefs  the  body  hath  be- 
fore been  refolv’d  by  the  fire,  or  fome  other  powerful  agent,  it  will, 
for  the  moft  part,  afford  in  thofe  liquors,  rather  the  finer  compound 
parts  of  it  felf,  than  fuch  as  are  elementary.  Thus  water  will  not  on- 
ly diffolve  pure  fait,  but  cryftals  of  tartar,  gum  arabic,  myrrh,  and 
other  compound  bodies  ; and  fpirit  of  wine,  not  only  the  pure  ful- 
phur of  concretes,  but  likewife  the  whole  fubftance  of  feveral  refinous 
bodies,  as  Benzoin.  Gum.  JLacca , &c.  And  we  fee,  that  the  extrads, 
made  either  with  water  or  fpirit  of  wine,  are  not  of  a fimple  and  ele- 
mentary nature  *,  but  maffes,  confiding  of  the  loofer  corpufcles  and 
finer  parts  of  the  concretes,  whence  they  are  drawn  ; fince  by  diftilla- 
tion  they  may  be  divided  into  more  elementary  fubftances. 

Again,  when  there  intervenes  a chymical  refolution,  by  the  fire, 
’tis  feldom  in  the  more  fliline  or  fulphureous  principle,  that  the  de- 
fired faculty  of  the  concrete  refides  i but  that  titular  fait,  or  fulphur, 
is  yet  a mix’d  body,  tho’  the  faline  or  fulphureous  nature  be  predomi- 
nant in  it.  For  if  the  fubftances,  thus  feparated,  were  pure,  fimple, 
and  of  a perfed  elementary  nature,  no  one  wou’d  be  endowed  with 
more  fpecific  virtues  than  another  ; and  their  qualities  wou’d  differ  as 
little  as  thofe  of  water.  And,  by  the  way,  even  eminent  chymifts 
have  ufed  too  great  diligence  in  purifying  fome  of  the  things,  they 
obtain  by  fire,  from  mix’d  bodies.  For  tho’  fuch  compleatly  puri- 
fied ingredients  of  bodies  might,  perhaps,  be  more  fatisfadory  to  our 
underftanding  ; yet  others  are  often  more  ufeful  to  our  lives  : the  ef- 
fizacy  of  fuch  chymical  produdions  depending  moft  upon  what  they 
retain  of  the  bodies,  whence  they  are  feparated,  or  gain  by  the  new 
aflociations  of  the  disjoined  parts  j whilft,  if  they  were  merely  ele- 
mentary, 


The  Sceptical  Chymifl.  2 3 

mentary,  their  ufes  would  be  comparatively  very  fmall  and  the  vir-  Chymijlryl 

tues  of  falts,  fulphurs,  or  other  fuch  fubftances  of  one  denomination, 

wou’d  prove  the  very  fame.  For  by  thefe  affociations,  probably,  the 

number  of  mixed  bodies  is  confiderably  increafed  •,  and  many  of  rhofe 

new  productions  endowed  with  ufeful  qualities  •,  which  they  often 

owe,  not  to  the  body  from  which  they  were  obtained,  but  barely  to 

this  new  texture. 

But  as  there  are  feveral  concretes,  whofe  faculties  refide  in  one 
or  other  of  thofe  different  fubftances,  call’d  their  fulphurs,  falts,  and 
mercuries,  and  confequently  may  be  beft  obtained  by  a chymical 
analyfis  •,  fo  there  are  others,  wherein  the  nobleft  properties  lodge 
not  in  the  fait,  fulphur,  or  mercury,  but  depend  immediately  upon 
the  form,  or  refult  from  the  determinate  ftrucfture  of  the  whole  con- 
crete •,  and,  confequently,  thofe  who  attempt  to  extract  the  virtues 
of  fuch  bodies  by  the  violence  of  the  fire,  adl  fo  as  to  deftroy  what 
they  would  obtain. 

Helmont  himfelf  confefies,  that  as  the  fire  meliorates  fome  things, 
and  improves  their  virtues  ; fo  it  fpoils  others.  And  other  chymifts 
have  declared  themfelves  of  the  fame  opinion. 

None  of  the  fubftances,  into  which  the  fire  divides  falt-petre,  retain 
the  taft,  the  cooling  virtue,  or  fome  other  of  the  properties  of  the 
concrete  •,  whilft  each  of  thofe  fubftances  acquires  new  qualities,  not 
to  be  found  in  falt-petre  it  felf.  The  fhining  property  of  the  tail  of  a 
glow-worm,  furvives  fo  fhort  a time,  the  little  animal  made  confpi- 
cuous  by  it,  that  inquifttive  men  have  not  fcrupled  publickly  to  deride 
Baptifta  Porta , and  others  •,  who  deluded,  perhaps,  with  fome  chymi- 
cal furmizes,  have  ventured  to  prefcribe  the  diftillation  of  a water,  from 
the  tails  of  glow-worms,  as  a fure  wTay  to  obtain  a liquor  fhining  in 
the  dark.  And  to  add  another  example,  amber,  whilft  it  remains  an 
entire  body,  has  a faculty  of  drawing  to  it  felf  feathers,  ftraws,  &c, 
which  I never  could  obferve,  either  in  its  fait,  its  fpirit,  its  oil,  or  in 
the  body,  I once  made  by  re-uniting  its  divided  elements.  And,  how- 
ever boldly  chymifts  deduce  particular  properties,  from  a determined 
proportion  of  their  component  principles  •,  yet  ’tis  not  always  fo  much 
by  virtue  of  the  prefence,  or  plenty  of  an  ingredient,  that  the  con- 
crete is  qualified  to  produce  particular  effects,  as  upon  account  of  the 
particular  texture  of  that,  and  the  other  ingredients,  afiociated  after  a 
peculiar  manner  into  one  concrete  : tho’,  poflibly,  fuch  a proportion  of 
that  ingredient,  may  be  more  convenient  than  another,  to  conftitute 
fuch  a body.  Thus  in  a clock,  the  hand  is  mov’d,  the  bell  isftruck, 
and  the  other  aCtions  belonging  to  the  engine  perform’d  ; not  becaufe 
the  wheels  are  of  brafs  or  iron,  or  part  of  one  metal,  and  part  of 
another,  or  becaufe  the  weights  are  of  lead  ; but  by  virtue  of  the 
fize,  fhape,  and  connection  of  the  feveral  parts  ; which  would  perform 
the  fame  things,  tho*  the  wheels  were  of  ftlver,  lead,  or  wood,  and 
the  weight  of  ftone  ; provided  the  fabric,  or  contrivance  of  the  engine, 
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Chymiftry.  were  the  fame  ; tho’  brafs  and  fteel  are  more  convenient  to  make  clock - 
wheels  of,  than  lead  or  wood.  Lead,  barely  by  various  applications 
of  the  fire,  will  lofe  its  colour,  and  acquire  fometimes  a grey,  fome- 
times  a yellowifh,  fometimes  a red,  and  fometimes  an  amethyftine 
one  ; and  after  having  pafs’d  thro’  thefe,  and,  perhaps,  feveral  others, 
again  recover  its  own  colour,  and  be  made  a bright  body  : and  tho* 
fo  flexible  a metal,  it  may  be  made  as  brittle  as  glafs  ; and  prefently 
be  brought  again  to  be  flexible  and  malleable  as  before.  Nay,  the 
fame  lead,  which  thro’  a microfcope  appears  to  be  one  of  the  moft 
opake  bodies  in  the  world,  may  be  reduced  to  a fine  tranfparent  glafs  ; 
whence  yet  it  may  return  to  an  opake  nature  again  ; and  all  this  with- 
out the  addition  of  any  extraneous  body  •,  but  merely,  as  we  faid,  by 
the  manner  and  method  of  expofing  it  to  the  fire. 

Upon  the  whole,  we  may  very  well  doubt,  whether  there  he  any 
determinate  number  of  elements,  or  whether  all  compound  bodies  con- 
fift  of  the  fame  number  of  material  principles.  For  it  appears  from 
the  experiments  brought  by  the  common  Peripatetics , or  by  the  vulgar 
chymifts,  to  demonftrate  that  all  mixed  bodies  confift  precifely  of  the 
four  elements,  or  the  three  hypoftatical  principles,  are  invalid  and 
defective  *,  that  the  other  common  arguments,  pretended  to  be  drawn 
from  reafon,  in  favour  of  the  Arifiotelian  hypothefis,  are  generally 
grounded  upon  fuch  unreafonable,  or  precarious  fuppofitions,  that 
they  may  as  well  be  rejected  as  allowed  ; that  if  what  Paracelfus  and 
Hrfmont  pofitively  deliver  of  the  alkaheft,  be  true  *,  it  muft  be  decided, 
which  of  the  two  refolvers,  that,  or  the  fire,  fhall  determine  the 
number  of  the  elements,  before  we  can  be  certain,  how  many  there 
are  ; and  that,  as  the  diftinCt  fubftances,  whereinto  the  alkaheft  di- 
vides bodies,  are  affirmed  te  be  different  in  nature,  from  thofe  into 
which  they  are  reduced  by  fire,  and  to  be  obtained  from  fome  bodies, 
more  in  number,  than  from  fome  others  ; fo,  altho’  we  fiiould  acqui- 
efce  in  that  refolution  which  is  made  by  fire,  we  find  not  that  all 
mixed  bodies  are  thereby  divided  into  the  fame  number  of  elements 
and  principles  *,  and  laftly,  that  ’ tis  no  more  necefifary  to  the  variety, 
which  fo  greatly  conduceth  to  the  perfection  of  the  univerfe,  that  all 
bodies  ffiould  be  compounded  of  the  fame  number  of  elements  ; than  it 
would  be,  for  a language  to  have  ail  its  words  confift  of  the  fame 
number  of  letters. 


SECT.  VI. 

Whether  there  T may,  perhaps,  feem  extravagant  to  doubt,  whether  there  be  a 
be  any  dements  J[_  neceffity  to  admit  any  elements,  or  hypoftatical  principles  at  all. 

But  fuppofing  them  to  be  certain  primitive.  Ample,  or  perfectly 
unmixed  bodies,  which  not  being  made  of  any  others,  or  one  another, 

are 
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arc  the  ingredients  whereof  all  thofe  called  perfectly  mixed  bodies,  Qhymiflry. 
are  immediately  compofed  ; and  into  which  they  are  ultimately  re- 
l'olved  ; I here  propofe  to  examine,  whether  there  be  any  one  fuch 
body  to  be  conftantly  met  with. 

The  cafe  being  thus  ftated,  I am  not  reduced  to  deny,  that  there 
are  fuch  bodies  as  earth,  and  water,  quick-filver,  and  fulphur  ; but  I . 
look  upon  earth  and  water  as  component  parts  of  the  terreftrial  globe  : 
and  tho’  I will  not  pofitively  fay,  there  may  not,  fometimes,  either  a 
running  mercury,  or  a cumbuflible  fubftance,  be  obtained  from  a 
mineral  or  a metal  *,  yet  I need  not  allow  either  of  them  to  be  an  ele- 
ment, in  my  fenfe. 

In  matters  of  philofophy,  it  feems  a fufficient  reafon  to  doubt  of  an 
important  propofition,  when  its  truth  is  not  eftablifhed  by  any  compe- 
tent proof.  And,  therefore,  if  I fhew  that  the  grounds  upon  which 
men  allow  of  elements,  are  unfatisfactory  to  confiderate  perfons,  I fup- 
pofe  my  fcruples  will  appear  rational. 

The  confiderations  that  induce  men  to  think  there  are  elements, 
may  be  referr’d  to  two  heads  : firft,  that  it  is  neceffary,  nature  fhould 
make  ufe  of  them,  to  conflitute  the  bodies  reputed  mix’d.  And, 
lecondly,  that  the  refolution  of  fuch  bodies,  manifefts  nature  to  have 
compounded  them  of  elementary  ones. 

Now  the  experiments  above  produced,  concerning  the  growth  of  That  bodies 
pompions,  mint,  &c.  fhew,  that  water  may  be  tranfmuted  into  all  the  are  not  com * t 
other  elements  •,  ffbm  whence  we  infer,  that  ’tis  not  every  thing  which 
chymifls  call  fait,  fulphur,  or  mercury,  that  needs  always  be  a primi-  ments } jhew* 
tive  and  ingenerable  body  and  that  nature  may  form  a plant,  with-  in  the  growth 
out  having  all  the  elements  previoufly  prepared,  whereof  to  compound  °f  ygetabIcsy 
it.  And  if  we  allow  the  relation  formerly  mentioned  of  M.  de  Rochas  •,  a u ah:,na  " 
not  only  plants,  but  animals  and  minerals  too,  may  be  produced  out 
of  water.  However,  there  is  little  doubt,  but  the  plants  my  own  ex- 
periments afforded  me,  would,  in  cafe  I had.  reduced  them  to  putre- 
faction, have  produced  worms,  or  other  infeCts,  as  the  refembling  vege- 
tables ufually  do  ; fo  that  water  may,  by  various  feminal  principles, 
be  fucceffively  tranfmuted,  both  into  plants  and  animals.  And  if  we 
confider,  that  not  only  men,  but  fucking  children,  are  often  torment- 
ed with  folid  ftones  in  the  bladder  or  kidneys  ; and  even  beads  too, 
tho’  they  feed  but  upon  vegetables,  which,  perhaps,  are  but  difguized 
water  •,  it  will  not  feem  improbable,  that  fome  concretes  of  a mineral 
nature  may,  likewife,  be  form’d  of  water. 

And  as  a plant  may  be  nourifhed,  and,  confequently,  may  confiff 
of  common  water  *,  fo  may  both  plants  and  animals  be  made  up  of 
compound  bodies,  without  having  any  thing  merely  elementary,  afforded 
them  by  nature,  to  be  compounded.  This  is  evident  in  men,  who, 
whilft  they  were  infants,  fed  only  on  milk  •,  and  afterwards,  altogether 
upon  fiefh,  filh,  wine,  and  other  perfectly  mix’d  bodies.  It  may  be 
feen  all'o  in  Iheep,  who,  on  fome  of  our  Englijh  downs,  grow  very  fit, 
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Chymijiry.  by  feeding  upon  the  grafs,  without  fcarce  drinking  at  all  ; and  yet 
* more  manifeilly  in  maggots,  that  feed  and  grow  up  to  their  full  fize, 
within  the  pulp  of  apples,  pears,  or  the  like  fruit.  We  find  alfo,  that 
fuch  dungs  as  abound  with  a mixed  fait,  haflen  the  growth  of  corn, 
and  other  vegetables,  much  more  than  water  alone.  And  a man  ex- 
perienced in  fuch  matters,  allures  me,  that,  fometimes,  when,  to  bring 
up  roots  very  early,  the  mould  they  were  planted  in  was  made  over- 
rich, the  very  fubftance  of  the  plant  has  tailed  of  the  dung.  And  let 
us  confider  a graft  ol  one  kind  of  fruit,  upon  the  upper  bough  of  a 
tree  of  another  kind  as  for  inltance,  the  fcion  of  a pear  upon  a white- 
thorn *,  for  there  the  afcending  liquor  is  already  alter’d,  either  by  the 
root,  or,  in  its  afcent,  by  the  bark,  or  both,  and  becomes  a new  mix’d 
body  ; as  may  appear  by  the  different  qualities,  to  be  met  with  in  the 
faps  of  feveral  trees  •,  particularly  the  medicinal  virtue  of  birch-water, 
which-  I have  fometimes  drunk,  upon  Helmont* s great  and  defer ved 
commendation.  Now  the  graft  being  faften’d  to  the  Hock,  mull  ne- 
ceflarily  nourifh  it  felf,  and  produce  fruit  only  out  of  this  compound 
juice  prepared  for  it  by  the  (lock  •>  being  unable  to  come  at  any  other 
aliment.  And  confidering  how  much  of  the  vegetable  fed  upon,  may 
remain  in  an  animal  •,  ’tis  eafy  to  imagine,  that  the  blood  ot  that  ani- 
mal which  feeds  upon  this,  tho’  a well  conflituted  liquor,  with  all  the 
different  corpufcles  that  make  it  up,  and  kept  in  order  by  one  prefiding 
form,  may  be  a llrangely  compounded  body  *,  many  of  its  parts  be- 
ing themfelves  compounded.  So  little  neceflity  is  there,  that  even  in 
the  mixtures  which  nature  her  felf  makes  in  animal  and  vegetable  bo- 
dies, fhe  fiiould  have  pure  elements  at  hand  to  compofe  them  of. 

As  much  might,  perhaps,  be  faid  of  minerals,  and  even  metals,  if 
it  were  as  eafy  for  us  to  make  experiments,  in  order  to  the  production 
of  them,  as  of  plants  and  animals.  But  the  growth  or  increafe  of 
minerals,  being  ufually  very  flow  ; and,  for  the  moft  part,  perform’d 
in  the  bowels  of  the  earth,  where  we  cannot  fee  it  ; I muff,  inftead  of 
experiments  on  this  occafion,  make  ufe  of  obfervations. 

That  Hones  were  not  all  made  at  once,  but  that  fome  of  them  are 
fucceffively  generated,  may  be  fully  prov’d  by  feveral  examples.  There 
is  a famous  place  in  France , known  by  the  name  of  les  Caves  Goutieres , 
where  the  water  falling  from  the  upper  parts  of  the  cave  to  the  ground, 
prefently  condenfes  there  into  little  Hones,  of  fuch  figures  as  the  fall- 
ing drops  chance  to  exhibit  ; fome  of  which  Hones  have  been  prefent- 
ed  me.  And  both  Linfchoten , and  another  eminent  author,  inform 
us,  that,  in  the  diamond-mines  in  the  Eaji-Indies , when  having  dug 
the  earth,  tho’  to  no  great  depth,  they  find  diamonds,  and  take  them 
quite  away  ; yet  in  a very  few  years,  they  find  new  ones  produced 
in  the  very  fame  place  : whence  it  feems  probable,  that  nature  does 
not  always  require  elementary  bodies  to  produce  Hones.  And  as  for 
metals,  authors  of  good  note  afiiire  us,  they  have  been  obferved  to 
grow  * fo  that  what  was  not  a mineral  or  metal  before,  became  one 

afterwards. 
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afterwards.  Of  this  it  was  eafy  to  alledge  many  teftimonies  of  pro-  Chymiftry. 
fefs’d  chymifts,  and  other  lefs  fufpedted  authors.  “ Sulphur,”  fays 
Fallopius  “ prefently  grows  under  ground  : there  are  places  where  that 
“ mineral  having  been  once  dug,  and  fuffer’d  to  reft  for  four  years, 

“ yield  plenty  of  it  again.  Pliny  relates,  \that  iron  grows  in  the 

“ ifland  llva  in  Italy  ; and  Strabo  exprefly  tells  us,  that  ’tis  there  dug 

“ up,  and  continually  grows  again  in  the  fpace  of  an  hundred  years.” 

Cefalpinus  declares,  “ there  is  a very  plentiful  vein  of  iron  in  Italy  \ ” 

and  that  “ the  ifland  llva  is  famous  for  the  growth  of  it  ; fo  that 

“ the  earth  caft  up  in  digging  a vein  there,  will,  in  trad;  of  time,  be 
“ wholly  turn’d  into  a vein  again.”  And  Agricola  owns,  that  “ at  a 
“ town  call’d  Saga,  in  Germany , they  dig  up  iron  in  the  fields,  by 
“ finking  ditches  two  feet  deep  •,  ” and  adds,  that  within  the  fpace 
“ of  ten  years,  the  ditches  are  dug  again  for  iron  newly  produced  ; as 
“ that  metal  is  obtained  in  llva.”  Not  to  mention  what  Galen  notes 
concerning  lead,  that  it  will  increafe  both  in  bulk  and  weight,  if  long 
kept  in  vaults  or  cellars  ; as  he  gathers  from  the  fwelling  of  thole 
pieces  of  it,  which  were  employed  to  faften  together  the  parts  of 
ftatues  ; Boccacius  Certaldus  relates,  that  “ there  are  lead-ftones  in  a 
“ mountain  near  Florence  ; which,  if  hewn  out,  will,  in  a fhort  time, 

“ have  their  place  fupplied  by  new  ones.”  Pliny  alfo  mentions,  “ forne 
“ lead-mines,  where  the  drofs  being  thrown  in  heaps,  and  fuffer’d  to 
tc  lie  expofed  to  the  weather  for  a few  years,  yielded  a large  increafe 
“ of  that  metal.”  ’Tis  deliver’d  by  Gerhardus , that  “ in  the  valley 
“ of  Joachim , filver  is  found  to  grow  from  the  ftones  of  the  mine, 

“ in  the  nature  of  grafs,  as  from  a root,  to  the  length  of  a man’s 
“ finger  *,  ” and  mentions  Dr.  Schreter  as  an  eye-witnefs  ; who,  alfo, 
kept  by  him  may  pieces  of  that  very  metal,  furprizingly  figured. 

That  induftrious  chymift,  Johannes  Valehius , relates,  with  many 
concurring  fubftances,  that  at  a mine,  not  far  from  Strajhurg , call’d 
Maria-kirch , a workman  accidentally  found  a large  mafs  of  pure  filver, 
weighing  500  pounds,  in  a hollow  place  under  ground,  with  no  vein, 
or  ore,  near  it  ; only  fomething  like  a burnt  matter  underneath  •, 
from  which  and  other  circumftances,  our  author  concludes,  that  by 
the  warmth  of  the  place,  the  noble  metalline  fpirits  were  carried  from 
the  neighbouring  galleries,  or  vaults,  thro’  other  fmaller  cracks  and 
clefts,  into  that  cavity  •,  and  there  collected,  as  in  a dole  chamber, 
into  one  large  lump. 

And,  laftly.  Agricola  relates,  that  when  he  was  among  the  Hungarian 
mines,  he  obferved,  there  would  often  arife  in  the  deep  grooves, 
a warm,  innocent  fteam,  which  faften’d  it  felt  to  the  fides  ; and  that 
coming  to  review  it  in  two  days  time,  he  difcern’d  it  all  very  fix’d  and 
glittering  •,  whereupon  having  collected  it,  and  diftill’d  it  per  ret  or  tarn, 
he  thence  obtained  a fine  fpirit  : he  adds,  that  the  miners  informed 
him,  this  fteam  would,  at  laft,  have  become  a metal,  as  gold  or  filver. 
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Qhymfiry.  From  all  this,  ’tis  not  very  probable,  that,  whenfoever  a mineral. 


or  a metal,  is  to  be  generated  in  the  bowels  of  the  earth,  nature  mufl 
needs  have  at  hand,  fait,  fulphur,  and  mercury,  to  compound  it  ; for 
not  to  urge,  that  the  two  lad  relations  feem  lefs  to  favour  the  chy- 
mifts,  than  Ariftotle , who  wou’d  have  metals  generated  of  (learns  ; all 
the  obfervations,  taken  together,  make  it  feem  more  likely,  that  the 
mineral  earths,  or  thofe  metalline  fleams,  contain  feme  feminal  rudi- 
ment, or  what  is  equivalent  thereto  ; by  whofe  plaftic  power,  the  reft 
of  the  matter,  tho’,  perhaps,  terreftrial  and  heavy,,  is,  in  tradl  of 
time,  fafhion’d  into  particular  metalline  ores,  almoft,  as  we  formerly 
obferv’d,  fair  water  was,  by  the  feminal  principle  of  mint,  pompions, 
and  other  vegetables,  contrived  into  bodies,  anfwerable  to  their  feeds. 
And  that  fuch  alterations  of  terreftrial  matter,  are  not  impofTible,  feems 
evident  from  that  notable  practice  of  the  falt-petre  boilers  ; who  unani- 
moufly  obferve,  that  if  an  earth,  pregnant  with  nitre,  be  depriv’d  by 
the  affufion  of  water,  of  all  its  true  and  difloluble  fait  ; yet  the  fame 
earth  will,  after  fo me  years,  yield  them  filt-petre  again.  For  which 
reafon,  fome  of  the  mofl  eminent  and  fkilful  of  them,  keep  it  in  heaps, 
as  a perpetual  mine  of  falt-petre  : whence  it  may  appear,  that  the  femi- 
nal principle  of  nitre,  latent  in  the  earth,  does,  by  degrees,  transform 
the  neighbouring  matter  into  a nitrous  body. 

A perfon  of  great  credit,  and  well  acquainted  with  the  ways  of 
making  vitriol,  affirm’d  to  me,  that  he  had  obferv’d  a kind  of  mine- 
ral, which  abounds  in  that  fait,  did,  by  being  kept  within  doors,  and 
not  expos’d  to  the  free  air  and  rains,  of  it  felf,  in  no  very  long  time, 
turn  to  vitriol,  not  only  in  the  outward,  or  fuperficial,  but  even  in  the 
mofl  central  parts. 

And,  I have  alfo  met  with  a certain  kind  of  marcafite,  that  lay  to- 
gether in  great  quantities  under  ground  *,  which,  even  in  my  chamber, 
began,  in  a few  hours,  of  it  felf,  to  turn  into  vitriol.  Now,  as  nature, 
we  fee,  makes  falt-petre  out  of  the  earth,  that  was  once  almofl  fcentlefs, 
and  did  not  find  a very  fetid,  and  corrofive  acid  liquor,  and  a (harp 
alkaline  fait  to  compound  it  of ; tho’  thefe  are  the  bodies,  into  which 
the  fire  refolves  it  ; fo  it  were  not  neceffary,  that  nature  fhould  make 
up  all  metals,  and  other  minerals,  of  pre-exiftent  fait,  fulphur,  and 
mercury,  tho’  fuch  bodies  might,  by  fire,  be  obtain’d  from  them.  This 
confideration,  duly  weigh’d,  is  very  confiderable  in  our  prefent  en- 
quiry : and  hereto  agree  the  relations  of  our  two  German  chymifls  ; 
for  it  is  very  improbable,  that  fo  languid  and  moderate  a heat,  as 
that  within  the  mines,  fliould  carry  up,  to  fo  great  a height,  fait, 
fulphur,  and  mercury  ; fince  we  find,  in  our  diflillations,  that  it  re- 
quires a confiderable  degree  of  fire,  to  raife  to  the  height  of  one  foot, 
not  only  fait,  but  even  mercury  it  felf,  in  clofe  veflels.  And  if  it  be 
objected,  that,  it  feems,  by  the  ill  feent,  fometimes  obferv’d  after 
lightning,  that  fulphureous  Hearns  may  afeend  very  high,  without  any 
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extraordinary  degree  of  heat;  I anfwer,  that  the  fulphur  of  filver,  is,  Chymiftry. 
by  chymifts,  laid  to  be  a fix’d  one.  . 

But  the  Arifiotelians , and  vulgar  chymifts,  I prefume,  know  no  better 
than  I,  a priori , of  what  ingredients,  nature  compounds  metals  and 
minerals.  For  their  argument,  to  prove  that  thofe  bodies  confift  of  fuch 
principles,  is  drawn  a pojleriori ; I mean,  their  chymical  analyfis,  which 
is  the  fecond  topic  from  whence  they  argue. 

Now,  tho’  chymifts  pretend  to  draw  fait  from  fome  minerals,  run- 
ning mercury  from  others,  and  from  others  a fulphur,  yet  they  have 
not,  hitherto,  taught  us,  by  their  pradlice,  to  feparate  any  one  prin- 
ciple from  all  forts  of  minerals,  without  exception ; and  thence,  I con- 
clude, none  of  them  to  be  an  ingredient  of  all  bodies. 

But,  fuppofing  that  either  fulphur  or  mercury,  were  obtainable  The  fame 
from  all  forts  of  minerals ; ftill  this  fulphur,  or  mercury,  would  be  a Jhewn,  alfi, 
compound,  not  an  elementary,  body  *.  And  certainly,  he  who  takes ^°rm  t)e,a?a' 
notice  of  the  wonderful  operations  of  quick-filver,  either  the  common,  or  yyu  oy  01 
that  drawn  from  mineral  bodies,  can  fcarce  be  fo  inconfiderate,  as  to 
think  it  of  the  very  fame  nature,  with  that  immature  and  fugitive 
fubftance,  which  chymifts  call  the  mercury  of  vegetable  and  animal 
fubftances.  So  that  when  mercury  is  obtain’d,  by  the  help  of  the 
fire,  from  a metal,  or  other  mineral  body  ; if  we  are  unwilling  to  flip, 
pofe  it  not  pre-exiftent  therein,  but  produced  by  the  atftion  of  the 
fire,  we  may,  at  leaft,  allow  this  quick-filver  to  have  been  a perfect 
body  of  its  own  kind,  which  happen’d  to  be  intimately  mingled  and 
coagulated  with  the  other  fubftances,  whereof  the  metal,  or  mi- 
neral, confifted.  This  may  be  exemplified  by  native  Vermillion  ; 
wherein  the  quick-filver,  and  fulphur,  being  exquifitely  blended  both 
with  one  another,  and  that  courfe  mineral  fluff  that  harbours  them, 
make  up  a red  body,  different  enough  from  both  ; and  yet  from 
hence,  part  of  the  quick-filver  and  of  the  fulphur,  may  be  eafily  ob- 
tain’d. Thus  alfo  in  fome  mines,  nature  has  fo  curioufiy  incorpora- 
ted filver  with  lead,  that  ’tis  extremely  difficult,  and  yet  poffible,  to 
feparate  the  former  from  the  latter.  And  fo  in  native  vitriol,  the 
metalline  corpulcles  are,  by  fkill  and  induftry,  feparable  from  the 
faline  ones ; tho’  they  be  fo  coagulated  with  them,  that  tlie  whole 
concrete  is  reckon’d  among  falts.  Now  I never  could  fee  any  earth 
or  water,  properly  fo  call’d,  feparated  from  gold  or  filver  *,  and 
therefore,  to  retort  the  argument,  I conclude,  that  fince  there  are 
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* M.  Hombcrg  has  (hewn,  that  all  mine- 
ral acids  will  diflolve  quick-filver  ; that  fome 
of  them  diffolve  it  eafier  than  others ; that 
fome  diflolve  it  totally,  others  but  in  part ; 
leaving  a blackifh  fediment  at  the  bottom, 
which  neverthelels  is  eafily  diflolved  by 
fome  other  acid  ; that  by  a particular  ope- 


ration, maae  to  pumy  mercury  exactly,  he 
obtain’d  from  it  a quantity  of  a light  grey 
powder,  of  different  properties  from,  but 
eflential  to  it ; whence  he  concludes,  that 
quick-filver  is  not  homogeneous  in  all  its 
parts.  Memoir.  di  /’  Atadan.  A.  1700.  p. 

2AC. 
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Chymijlry.  Tome  bodies,  in  which,  for  ought  appears,  there  is  neither  earth  nor 
water  •,  neither  of  thofe  is  an  universal  ingredient  of  all  bodies,  count- 
ed perfectly  mix’d. 

It  may  indeed  be  laid,  that  the  reafon  why  from  gold,  or  filver, 
we  can  feparate  no  moifture,  is,  becaufe  when  it  is  melted,  out  of 
the  ore,  the  vehement  fire,  requifite  to  its  fufion,  forc’d  away  all 
the  aqueous  and  fugitive  parts.  But  Jofephus  Acofta , relates  it,  upon 
his  own  obfervation,  that  in  America , there  is  a kind  of  filver,  where- 
of the  Indians  fometimes  find  pieces,  very  fine  and  pure,  like  fmall 
round  roots ; which,  tho’  rare  in  that  metal,  is  ufual  in  gold  : and, 
befides  this,  fays  he,  they  find  fome,  which  they  call  gold  in  grains ; 
which  are  fmall  pieces,  without  mixture  of  any  other  metal,  and 
have  no  need  of  melting  or  refining  in  the  fire.  And  a very  fkilful, 
and  credible  perfon,  affirm’d  to  me,  that  being  in  the  Hungarian  mines, 
he  had  the  good  fortune  to  fee  a mineral,  that  was  there  dug  up, 
wherein  pieces  of  gold,  of  the  length,  and  alfo  almoft  the  bignefs, 
of  a human  finger,  grew  in  the  ore,  as  if  they  had  been  parts  and 
branches  of  trees.  And  I have  my  felf  feen,  a lump  of  whitilh  mine- 
ral Hone,  that  look’d  like  a kind  of  fpar,  wherein  there  grew  here  and 
there,  feveral  little  lumps  of  fine  gold,  fome  of  them  about  the  bignefs 
of  peafe. 

But  Acojla  tells  us,  he  has  feen  pieces  of  pure  native  gold,  that 
weigh’d  feveral  pounds.  And  I my  felf,  have  feen  a piece  of  ore, 
lately  dug  up,  in  whofe  ftony  part  there  grew,  almoft  like  trees, 
feveral  parcels  of  a metal,  which  feem’d  to  be  very  pure,  or  unmix’d 
with  any  heterogeneous  fubftances  j and  were  fome  of  them  as  big  as 
my  finger. 

To  proceed  to  the  confideration  of  the  analyfis  of  vegetables.  My 
trials  indeed,  give  me  no  caufe  to  doubt,  that  five  different  fubftances, 
may,  generally,  be  obtain’d  from  them  by  the  fire  ; yet,  I think,  it 
will  not  be  eafily  demonftrated,  that  thefe  deferve  to  be  call’d  elements, 
in  the  fenfe  above  deliver’d. 

And  before  I defcend  to  particulars,  I muff;  premife  this  general 
confideration,  that  thefe  different  fubftances  called  elements,  or  prin- 
ciples, differ  not  from  each  other,  as  plants,  animals,  and  metals  j or 
as  creatures,  immediately  produced,  each  by  its  peculiar  feed,  and  con- 
ftituting  a diftindt  propagable  fort  of  creatures  in  the  univerle  j for 
thefe  are  only  various  fchemes  of  matter,  that  differ  from  each  other, 
but  in  confiftence,  and  fome  very  few  other  accidents,  as  taft,  fmell, 
inflammability,  or  the  want  of  them  ; fo  that  by  a change  of  texture, 
not  impoffible  to  be  wrought  by  the  fire  and  other  agents,  that  have 
the  faculty  to  diflociate  the  fmall  parts  of  bodies,  and  afterwards  to 
connedt  them  after  a new  manner,  the  fame  parcel  of  matter  may  ac- 
quire or  lofe  fuch  accidents  as  fuffice  to  denominate  it  fait,  fulphur,  or 
earth  •,  whence  the  fire  may  as  well  produce  fome  new  textures,  in  a 
parcel  of  matter,  as  deftroy  the  old. 


If 
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If  we  doubt  not  the  truth  of  fome  of  Helmont' s relation?,  we  may  Chymiftry. 
well  queftion,  whether  any  of  thefe  heterogeneous  fubftances  exift  in 
the  concrete,  whence  they  are  obtain’d  by  the  chymical  analyfis.  For,  T&rtmpri- 
not  to  infill  upon  the  uninflammable  fpirit  of  fuch  concretes;  be-  ™£ai0ns  of 
caufe  that  may  be  pretended  to  be  but  a mixture  of  phlegm  and  the  fire. 
fait  ; the  oil  or  fulphur  of  vegetables  or  animals  is,  according  to  him, 
reducible,  by  the  help  of  lixiviate  falts,  into  fope  ; as  that  fope  is,  by 
repeated  diftillations,  from  a Caput  mortuum  of  chalk,  into  infipid  water. 

And  as  for  the  faline  fubftance,  that  feems  to  be  feparable  from  mixed 
bodies ; the  fame  Helmont' s tryals  give  us  caufe  to  think  it  may  be 
a production  of  the  fire,  which,  by  tranfpofing  and  otherwile  altering 
the  particles  of  the  matter,  brings  it  to  a faline  nature.  “ For  I 
<c  know,  “ fays  he,  “ a way  to  reduce  all  (tones  into  a meet  fait, 

“ of  equal  weight  with  that  from  whence  it  was  produced,  without 
«c  the  lead  mixture  of  either  fulphur  or  mercury.”  Which  a(feveration 
wou’d,  perhaps;  feem  lefs  incredible,  if  I durft  here  lay  all  I cou’d 
upon  that  fubjeCt.  And  hence,  by  the  way,  we  may,  alfo,  con- 
clude, that  the  titular  fulphur  and  mercury,  obtained  by  analyfis,  from 
compound  bodies,  may,  poflibly,  in  many  cafes,  be  the  productions  of 
fire  ; fince,  if  the  fame  bodies  had  been  wrought  upon  by  Helmont' s 
agents,  they  would  have  yielded  neither  fulphur  nor  mercury  ; and 
thofe  portions  of  them,  which  the  fire  wou’d  have  prefented  in  the  form 
of  fulphureous  and  mercurial  bodies,  might,  by  his  method,  have  been 
exhibited  in  the  form  of  fait. 

But  it  is  not  fo  eafy  to  reject  water  and  earth,  efpecially  the  former,  phlegm  not 
as  ’tis  to  rejeCt  the  tria  prima,  from  among  the  elements  of  mix’d  bo-  an  uni<verfal 
dies  : however,  every  difficult  thing  is  not  impoflible.  And  as  to  wa-  and  pye-exi- 
ter,  the  chief  qualities  which  occafion  men  to  give  that  name  to  any gf^ixe'd 
vifible  fubftance,  are,  that  it  is  fluid,  infipid,  and  inodorous : but  I bodies. 
have  never  feen  any  of  thofe  feparated  fubftances  chymifts  call  phlegm, 
which  was  perfectly  deftitute  both  of  taft  and  fmell.  And  if  it  be  laid, 
that  fince  the  whole  body  is  liquid,  the  mafs  is  nothing  but  elemen- 
tary water,  faintly  imbued  with  fome  of  the  faline  or  fulphureous 
parts  of  the  fame  concrete,  which  it  retain’d  upon  its  feparation  from 
the  other  ingredients  ; I anl'wer,  that  this  objection  wou’d  not  appear 
lo  ftrong  as  plaufible,  if  chymifts  underftood  the  nature  of  fluidity 
and  compaCtnefs.  I formerly  obferved  that,  to  make  a body  fluid,  there 
is  nothing  neceflary  but  that  it  be  divided  into  parts  fmall  enough  ; 
and  that  thefe  parts  be  put  into  fuch  a motion  amongft  themfelves, 
as  to  glide  fome  one  way  and  fome  another,  along  each  others  fur- 
faces  ; fo  that  altho’  a concrete  were  never  fo  dry,  or  had  not  any 
water,  or  other  liquid  exiftent  in  it ; yet  fuch  a comminution  of  its 
parts  may  be  made  by  the  fire,  or  other  agents,  as  to  turn  a great 
portion  of  them  into  liquor.  For  if  fea-falt  be  melted  in  the  fire, 
to  free  it  from  the  aqueous  parts,  and  afterwards  diftill’d  with  a ve- 
hement heat,  from  burnt  clay,  or  any  other  very  dry  Caput  mortu- 
um , 
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um , a large  portion  of  the  fait  will  be  driven  over  in  the  form  of  a 
liquor.  And  to  fhew,  that  a great  part  of  this  liquor  was  ftill  true 
fea-falt,  brought  by  the  operation  of  the  fire  into  corpufcles  fo  fmall, 
and,  perhaps,  fo  advantagioufly  fhap’d,  as  to  be  capable  of  the  form 
of  a fluid  body  ; I poured  to  fuch  fpirituous  falts  a due  proportion 
of  the  fpirit  of  urine,  and  thereby,  having  evaporated  the  fuperfluous 
moifture,  foon  obtain’d  fuch  another  concrete,  both  as  to  taft, 
fmell,  and  eafy  volatility,  as  common  fal-armoniac.  And  further,  to 
manifefl  that  the  corpufcles  of  the  fea-falt,  and  the  faline  ones  of 
urine,  retain  their  feveral  natures  in  this  concrete,  I mixed  it  with  a 
convenient  quantity  of  fait  of  tartar,  and  committing  it  to  dillillation, 
foon  regained  the  fpirit  of  urine,  in  a liquid  form  by  its  felf  •,  the  fea- 
falt  remaining  behind  with  the  fait  of  tartar.  It  is,  therefore,  very 
poffible,  that  dry  bodies  may,  by  the  fire,  be  reduced  to  liquors,  with- 
out any  feparation  of  elements  i but  barely  by  a certain  kind  of  diffi- 
pation  and  comminution  of  the  matter,  whereby  its  parts  are  brought 
into  a new  ftate.  If  it  be  ftill  objected,  that  the  phlegm  of  mix’d 
bodies  muft  be  reputed  water,  becaufe  fo  weak  a taft  needs  but  a 
very  fmall  proportion  of  fait  to  impart  it ; I reply,  that  for  ought  ap- 
pears, common  fait,  and  feveral  other  bodies,  tho’  diftill’d  whenever 
fo  dry,  and  in  veflelsever  fo  clofe,  will  yield,  each  of  them,  a confide- 
rable  quantity  of  a liquor,  wherein,  tho’  as  I lately  noted,  faline  corpuf- 
cles abound,  yet  there  is  befides,  a large  proportion  of  phlegm  ; as 
may  be  eafily  difcovered  by  coagulating  the  faline  corpufcles  with 
any  convenient  body  •,  as  we  coagulated  part  of  the  fpirit  of  fait  with 
fpirit  of  urine.  And  I have  often  feparated  a fait  from  oil  of  vitriol 
it  felf,  by  boiling  it  with  a juft  quantity  of  mercury,  and  then  waffl- 
ing the  newly  coagulated  fait  from  the  precipitate,  with  fair  water. 
Now  to  what  can  we  more  probably  afcribe  this  plenty  of  an  aque- 
ous fubftance,  afforded  by  the  diftillation  of  fuch  bodies,  than  to  this, 
that  among  the  various  operations  of  the  fire  upon  the  matter  of  a 
concrete,  feveral  particles  of  that  matter  are  reduced  to  a fhape  and 
fize  requifite  to  compofe  fuch  a liquor,  as  the  chymifts  call  phlegm, 
or  water?  ’Tis  proper  here  to  reftedl  upon  what  we  formerly  faid, 
concerning  the  change  of  quick-filver  into  water  •,  for  the  water  having 
but  a very  faint  taft,  if  at  all  more  than  many  of  thofe  liquors  which 
chymifts  refer  to  phlegm  •,  it  feems  evident  from  fuch  an  experiment, 
that  even  a metalline  body,  and  therefore,  much  rather  a vegetable  or 
animal  one,  may,  by  a Ample  operation  of  the  fire,  be  turn’d,  in  great 
part,  into  water.  And  fince  the  chymifts  are  not  yet  able  out  of  gold, 
filver,  &c.  to  feparate  any  thing  like  water  ; I may  be  allow’d  to  con- 
clude againft  them,  that  water  is  not  an  univerfal  and  pre-exiftent  in- 
gredient of  mix’d  bodies. 

But  fuppofing  the  truth  of  what  Helmont  relates  of  the  alkaheft’s 
effedls  *,  it  may  be  alledg’d,  that  he  could  tranfmute  all  reputed  mix’d 
bodies  into  mere  infipid  water.  But  tho’  his  affirmations  conclude 

ftrong- 
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flrongly  againft  the  vulgar  chymills,  fince  they  prove,  that  the  com- 
mon principles,  or  ingredients  of  things,  a re  not  permanent  and  in- 
deft  rudtible,  becaufe  they  may  be  further  reduced  into  infipid  phlegm, 
different  from  them  all  ; yet,  till  we  can  be  allow’d  to  examine  this 
liquor,  it  is  not  unreafonable  to  doubt,  whether  it  be  not  fomething 
elfe  than  meer  water.  For,  I find  no  other  reafon,  why  Helmont  pro- 
nounces it  fo,  but  becaufe  it  is  infipid.  Now  fipor,  being  a pro- 
perty of  matter,  that  relates  to  our  organs  of  taft  ; it  may  very 
poffibly  happen,  that  the  fmall  parts  of  a body  fhall  be  of  fuch  a 
fize  and  ffiape,  as  either  by  their  extreme  minutenefs,  by  their  flen- 
dernefs,  or  by  their  figure,  to  be  unable  to  pierce  into,  and  make 
perceptible  impreffions  upon  the  nerves,  or  membranous  parts  of  the 
tongue  or  palat  •,  and  yet  be  fit  to  work  otherwife  upon  feveral  bodies, 
than  meer  water,  and,  confequently,  to  fhew  it  felf  to  be  of  a nature 
far  from  elementary.  In  dyed  filk,  whilft  many  contiguous  threads 
make  up  a fkein,  the  colour  is  confpicuous  •,  but  if  only  a very  few  of 
them  be  view’d,  the  colour  will  appear  much  fainter  than  before  •,  and 
if  only  a fingle  thread,  ’tis  not  eafie  to  difcern  any  colour  at  all  •,  fo 
fubtile  an  objedt  wanting  the  force  to  make  an  impreflion  upon  the 
optic  nerve,  great  enough  to  be  taken  notice  of.  It  is  alfo  obferv’d, 
that  the  beft  fort  of  oil-olive  is  almoft  taftlefs,  tho’  it  be  vaftly  remote 
in  nature,  from  water.  The  liquor,  into  which  mercury  may  be  tranf- 
muted,  has,  fometimes,  but  a very  languid  taft  •,  yet  its  operations,  even 
upon  fome  mineral  bodies,  are  very  peculiar.  Quick-filver  it  felf,  alfo, 
tho’  the  corpufcles  it  confift  of  are  fo  very  fmall,  as  to  get  into  the 
pores  of  gold,  is  altogether  taftlefs.  And  Helmont  feveral  times  tells 
us,  that  fair  water,  wherein  a little  quantity  of  quick-filver  has  lain 
for  fome  time,  tho’  it  acquire  no  certain  taft,  or  other  fenfible  quali- 
ty, has  a power  to  deftroy  worms  in  a human  body.  And  a great 
lady,  eminent  for  her  beauty  in  feveral  courts,  confefs’d  to  me,  that 
this  infipid  liquor  was,  of  all  innocent  wafhes  for  the  face,  the  beft: 
fhe  ever  met  with.  ' 1 

Befides,  it  deferves  to  be  remark’d,  that,  as  we  are  accuftomed  to 
drink  nothing  but  wine,  beer,  or  other  ftrongly  tailed  liquors,  there 
may  be  in  feveral  of  thofe  that  pafs  for  infipid  phlegm,  very  pecu- 
liar and  diftindl  tails,  tho’  unheeded  by  us.  For,  to  omit  what  na- 
turalifts  affirm  of  apes,  that  they  have  a more1  exquifite  palat  than 
us  *,  among  men  themfelves,  thofe  who  drink  nothing  but  vdliter, 
may,  as  I have  try’d  in  my  felf,  difcern  a great  difference  of  taft  in 
feveral  waters  •,  which  one  unaccullomed  to  drink  water,  wou’d  take 
to  be  all  alike  infipid.  And  ’tis  not  impoffible,  that  the  corpufcles, 
into  which  a body  is  difperfed  by  the  fire,  may  thereby  have  their 
figures  fo  altered,  or,  by  alfociations  with  one  another,  be  brought 
into  little  mafles,  of  fuch  a fize  and  fhape,  as  to  be  unfit  to  make 
fenfible  impreffions  on  the  tongue.  The  lharpeft  fpirit  of  vinegar 
having  dilTolv’d  as  much  coral  as  it  can,  will  coagulate  with  it,  into  a 
Vol.  Ill,  y y fub- 
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Nor  earth. 


fubftance,  which,  tho’  foluble  in  water,  like  fait,  is  incomparably  lefs 
ftrongly  tailed  than  the  vinegar  was  before.  And  tho’  the  acid  falts 
carried  up  with  quick-filver  in  the  preparation  of  common  fublimate, 
are  fo  fharp,  that,  moiftened  with  water,  they  will  corrode  metals  ; 
yet  this  corrolive  fublimate,  being  twice  or  thrice  re-fublim’d  with  a 
full  proportion  of  inlipid  quick- filver,  conllitutes  Mercurius  dulcis  fo 
call’d,  becaufe  the  fharpnefs  of  the  corrolive  falts  is  fo  taken  away,  by 
their  combination  with  the  mercurial  corpufcles,  that  the  whole  mix- 
ture, when  prepared,  is  judged  inlipid. 

For  fuch  reafons  I cannot  admit  elementary  water  as  a conllant  in- 
gredient of  mix’d  bodies.  And  as  for  earth,  it  may  well  be  fufpecled,. 
that  many  fubllances  pafs,  among  chymills,  under  the  name  of  it  ; 
only  becaufe,  like  that,  they  are  dry,  heavy,  and  fix’d  ; tho’  yet 
very  far  from  an  elementary  nature.  This  feems  probable  from  what 
I formerly  faid  of  that  the  chymills  call  the  terra  damnata  of  things, 
and  particularly  concerning  the  copper  to  be  drawn  from  the  Caput 
mortuum  of  vitriol  ; to  which  we  may  add  a remarkable  experiment 
made  by  Johannes  Agricola  upon  the  terra  damnata  of  brimllone.  This 
author  tells  us,  that  having  prepared  an  oil  of  fulphur,  he  reverberated 
the  remaining  feces,  in  a moderate  fire,  for  fourteen  days  ; and  after- 
wards put  them,  well  luted  up,  in  a wind-furnace,  with  a llrong  fire, 
for  fix  hours  ; propofing  to  calcine  them  to  perfect  whitenefs.  But 
coming  to  break  the  pot,  he  found  very  little  feces  on  the  top,  and 
thofe  grey  ; whilft  beneath  there  lay  a fine  red  regulus,  which,  at  firft, 
he  knew  not  what  to  make  of  ; being  well  allured,  that  not  the  lead 
thing  befides  the  feces  of  the  fulphur  came  into  the  pot  •,  and  that  the 
fulphur  it  felf  had  only  been  dilfolved  in  linfeed  oil.  This  regulus  he 
found  heavy  and  malleable,  almoll  as  lead.  Having  caus’d  a goldfmith 
to  draw  him  a wire  of  it,  he  found  it  to  be  of  the  finell  copper,  and 
lo  rightly  colour’d,  that  a Jew  of  Prague  offer’d  him  a great  price  for 
it.  And  of  this  metal,  he  fays,  he  had  fix  ounces  from  one  pound  of 
feces.  Hence  we  may  well  fufpeft,  that  fince  the  Caput  mortuum  of  the 
fulphur  remain’d  fo  long  in  the  fire,  before  it  was  found  to  be  any 
thing  elfe  than  a terra  damnata  ; there  may  be  other  refidences  of  bo- 
dies, which  pafs  only  for  the  terreftrial  feces  of  things,  and  are  there- 
fore thrown  away  as  foon  as  the  diflillation  or  calcination  is  ended,  which 
yet,  if  long  and  lkilfully  examined  by  the  fire,  would  appear  to  be  dif- 
ferent from  elementary  earth.  And  I have  taken  notice  of  the  unwar- 
rantable forwardnefs  of  common  chymills,  to  pronounce  things  ufelefs 
feces,  by  obferving  how  often  they  reject  the  Caput  mortuum  of  verdi- 
greafe  ; which  is  fo  far  from  deferving  to  be  call’d  fo,  that  not  only  by 
llrong  fires  and  convenient  additions,  it  may,  in  fome  hours  time,  be 
reduced  to  copper, ; but  with  a certain  flux-powder,  I have,  in  two  or 
three  minutes,  obtain’d  that  metal  from  it.  And  having  kept  Venetian 
talc,  in  the  heat  of  a glafs-furnace,  I found,  after  all  the  violence  of 
the  fire  it  had  endured,  the  remaining  body,  tho’  brittle  and  difcolour’d, 
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•had  not  loft  very  much  of  its  former  bulk  •,  and  feemed  ftili  to  be  nearer 
allied  to  talc,  than  to  meer  earth.  And  I remember  too,  that  a can- 
did mineralift,  famous  for  his  (kill  in  trying  ores,  importuning  me  to 
procure  him  a certain  American  mineral  earth  ; I enquired  of  him,  why 
he  feemed  fo  defirous  of  it  •,  when  he  confefs’d,  that  it  having  been 
brought  to  the  public  fay-mafters,  and  they  being  unable  by  any  means 
to  bring  it  to  fufion,  or  make  it  fly  away,  he  had  procured  a little  of 
it  ; and  having  try’d  it  with  a peculiar  flux,  he  feparated  from  it  near 
a third  part  of  pure  gold  : fo  great  miftakes  may  be  committed  in  hafti- 
ly  concluding  things  to  be  ufelefs  earth  ! 

Next,  ’tis  poflible,  that  as  in  the  refolution  of  bodies  by  the  fire, 
fome  of  the  diftipated  parts  may,  by  their  various  occurfions,  be 
brought  to  flick  fo  clofely  together,  as  to  conftitute  corpufcles,  too 
heavy  for  the  fire  to  carry  away  *,  fo,  other  agents  may  refolve  the 
concrete  into  minute  parts,  after  fuch  a different  manner,  as  not  to 
produce  any  Caput  mortuum , or  dry  and  heavy  body.  Thus  Helmont 
informs  us,  as  we  before  obferved,  that  with  his  great  diflolvent,  he 
divided  a coal  into  two  liquid  and  volatile  bodies,  equal  in  weight 
to  the  coal,  without  any  dry  or  fixed  refidence  at  all.  And,  indeed, 
it  feems  not  neceflary,  that  all  agents,  which  refolve  bodies  into 
portions  of  differently  qualified  matter,  fbould  work  on  them  in  the 
fame  way,  and  divide  them  into  juft  fuch  parts,  both  for  nature  and 
number,  as  the  fire  feparates  them  into.  For  fince,  as  I lately  noted, 
the  bulk  and  fhape  of  the  fmall  parts  of  bodies,  together  with  their 
fitnefs  and  unfitnefs,  to  be  eafily  put  into  motion,  may  render  the 
fubftances  they  compofe,  as  different  from  each  other,  as  fome  of  the 
chymical  principles  ; why  may  not  fomething  happen  in  this  cafe, 
like  what  is  ufual  in  the  groflfer  divifions  of  bodies  by  mechanical  in- 
ftruments  ? Thus  fome  tools  reduce  wood,  for  inftance,  into  parts  of 
feveral  fhapes,  bignefs,  and  other  qualities  ; as  hatchets  and  wedges 
divide  it  into  groffer  portions,  fome  more  long  and  (lender,  and  others 
more  thick  and  irregular,  all  of  confiderable  bulk  •,  but  rafps  and  faws 
make  a comminution  of  it  into  dull  j whilft  others  divide  it  into 
long,  broad,  thin,  flexible  parts,  as  planes.  And  of  this  kind  of  parts, 
it  felf,  there  is  alfo  a variety,  according  to  the  difference  of  the  tools 
employed  ; the  (havings  made  by  the  plane,  being  in  fome  things  dif- 
ferent from  thofe  fhives  obtained  by  the  borer. 

In  a mixture  of  fulpur,  and  fait  of  tartar,  well  melted  and  incor- 
porated together,  the  adlion  of  pure  fpirit  of  wine  digefted  on  it,  is  to 
feparate  the  fulphureous  from  the  alkaline  parts,  by  diflolving  the 
former,  and  leaving  the  latter  •,  whilft  the  a<ftion  of  wine  upon  the 
fame  mixture,  is  to  divide  it  into  corpufcles,  confiding  of  both  alka- 
line and  fulphureous  parts  united.  ’Tis  true,  this  is  but  a factitious 
concrete  *,  however,  the  inftance  may  ferve  to  illuftrate  what  I propos’d, 
if  not  to  prove  it  : and  nature  her  felf,  in  the  bowels  of  the  earth, 
makes  compounded  bodies,  as  we  fee  in  vitriol,  cinnabar,  and  even  in 
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Chymijiry.  fulphur  it  felf.  Befides,  fire  divides  new  milk  into  five  different  fub- 
fiances  ; tho  runnet,  and  acid  liquors,  feparate  it  but  into  a coagulated 
matter,  and  a thin  whey  *,  and,  on  the  other  hand,  churning  divides 
it  into  butter,  and  butter-milk  which  may,  either  of  them,  yet  be 
reduced  to  other  fubftances,  different  from  the  former.  And  whereas 
fpirit  of  wine  will  diffociate  the  parts  of  camphire,  and  make  them 
one  liquor  with  it  felf  •,  Aqua  fortis  will  alfo  disjoin  them,  and  put 
them  into  motion,  but  fo  as  to  keep  them  together,  and  yet  alter 
their  texture  into  the  form  of  an  oil.  I know,  alfo,  an  uncompounded 
liquor,  that  an  extraordinary  chymifl  would  not  allow  to  be  fo  much 
as  faline  ; which  from  coral  it  felf,  not  only  obtains  a noble  tinblure, 
without  the  affiflance  of  nitre,  or  other  falts  •,  but  will  carry  it  over  in 
diflillation.  And  I make  a menflruum,  that  more  odly  affociates  the 
parts  of  minerals  very  fix’d  in  the  fire.  Whence  it  feems  not  incredible, 
that  there  may  be  fome  agent,  or  way  of  operation  found,  whereby 
fome  concretes,  if  not  all  firm  bodies,  are  refoluble  into  parts  fo  verv 
minute,  and  fo  apt  to  adhere  clofely  to  one  another,  that  none  of 
them  may  be  fix’d  enough  to  flay  behind  in  a flrong  fire  and,  con- 
fequently  are  not  to  be  look’d  upon  as  earth.  Helmont , alfo,  affirms, 
that  he  can  reduce  all  the  terreflrial  parts  of  mix’d  bodies  into  infipid 
water  ; whence  we  may  argue  againft  the  earth’s  being  an  element. 
And  fince  a body,  from  which  the  fire  hath  driven  its  loofer  parts, 
is  fuppofed  to  be  earth,  for  being  infipid  and  fix’d  *,  if  natural  agents 
can  deprive  the  Caput  mortuum  of  a body,  of  either  of  thofe  two  qua- 
lities *,  or  give  them  both  to  a portion  of  matter  that  had  them  not 
before  ; the  chymifls  will  not  eafily  fhew,  what  part  of  a refolv’d 
concrete  is  earth,  or  that  earth  is  a primary,  fimple,  and  indeftrublible 
body.  Now,  there  are  fome  cafes,  wherein  the  mofl  fkilful  of  the 
vulgar  chymifls  themfelves,  pretend  to  be  able,  by  repeated  cohoba- 
tions,  and  other  operations,  to  make  the  diflilled  parts  of  a concrete 
bring  its  own  Caput  mortuum  over  the  helm,  in  the  form  of  a liquor  ; 
in  which  flate,  being  both  fluid  and  volatile,  it  cannot  well  be  taken 
for  earth.  And,  indeed,  by  a fkilful,  but  not  vulgar  way  of  managing 
fome  concretes,  there  may  be  more  effebled  in  this  kind,  than  one 
would  eafily  imagine.  And,  on  the  other  hand,  that  either  earth 
may  be  generated,  or,  at  leail,  that  bodies,  which  did  not  before  ap- 
pear to  be  totally  earth,  may  be  fo  alter’d  as  to  pafs  for  it,  feems  very 
poffiile,  if  Helmont  hath  done  that  by  art,  which  he  mentions  in  feve- 
ral  places  ; efpecially  where  he  fays,  that  he  knows  ways  whereby  ful- 
phur once  diffolv’d,  may,  all  of  it,  be  fix’d  into  a terreflrial  powder  j, 
and  the  whole  body  of  falt-petre  turn’d  into  earth. 

And  thefe  things  feem  the  lefs  impoffible,  from  what  we  have  deli- 
ver’d as  to  the  growth  of  vegetables,  nouri Hied  by  water  alone.  And 
Rondeletius  tells  us  of  a fifh  he  kept  in  a glafs  of  water,  without  any 
other  food  for  three  years  ; in  which  fpace  it  conflantly  augmented  ; 
till  at  length  it  could  not  come  out  of  the  orifice  at  which  it  was  put 
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in  ; and,  at  laft,  grew  too  big  for  the  glafs  it  felf.  Now  there  is  Chymijlry. 
no  juft  reafon  to  doubt,  that  this  fifh,  if  diftill’d,  would  have  yielded 
the  like  different  fubftances  with  other  animals;  and  becaufe  the 
mint  which  I produced  out  of  water,  afforded  me,  upon  diftillation, 
a large  quantity  of  charcoal  ; I think  I may  from  hence  infer,  that 
earth  it  felf  may  be  produced  out  of  water  ; or  that  water  may  be 
tranfmutcd  into  earth  ; and,  confequently,  tho’  earth  could  be  proved 
an  ingredient  actually  exiftent  in  the  vegetable  and  animal  bodies, 
whence  it  may  be  obtained  by  fire  ; it  would  not  necefiarily  follow, 
that  earth,  as  a pre-exillent  element,  concurs  with  other  principles 
to  make  upthofe  bodies,  whence  it  feems  to  have  been  feparated. 

It  will,  perhaps,  be  retorted  upon  me,  that  there  may  be  elementary 
bodies  ; fince  I allow  gold  for  an  ingredient,  in  a multitude  of  different 
mixtures  ; which  (till  retains  its  nature,  notwith (landing  all  that  the 
chymifts,  by  their  fires  and  corrofive  waters,  can  do  to  deftroy  it. 

But  I prqpofed  this  example,  chiefly  to  fhew  how  nature  may  be  G°H  it  felf* 
conceived  to  have  made  elements  ; not  to  prove  that  fhe  actually  u’a 

has  made  any  ; and  a pojje  ad  ejfe,  is  no  juft  inference.  But  to  UtieTproTuci 
anfwer  the  objection  more  diredly  ; I muft  own,  that  tho’  many  of  ble  in  bodies , 
the  more  fober  chymifts  have  complained  of  the  vulgar  ones,  as  of  b a hare 
cheats,  for  pretending  to  deftroy  gold  ; yet  I know  a certain  men-  c^>!ge  °f tex^ 
ftruum  of  fo  piercing  and  powerful  a quality,  that  if,  notwithftand- 
ing  much  care  and  fome  (kill,  I did  not  greatly  deceive  my  felf,  I have 
with  it,  really  deftroyed  even  refined  gold  ; and  brought  it  into  a 
metalline  body,  of  a different  colour  and  nature  ; as  I found  by  trials 
purpofely  made.  And  I have  learnt  from  experience,  that  a menftruum 
may  be  made  to  feparate  and  retain  feveral  parts  from  bodies,  which 
even  the  more  judicious  and  experienced  chymifts  have  pronounced 
irrefoluble  by  the  fire  ; tho’  in  neither  of  thefe  inftances  could  the 
gold,  or  precious  (tones,  be  analyz’d  into  any  of  the  tria  prima  ; but 
only  reduced  to  new  concretes.  And,  indeed,  there  is  a great  difpa- 
rity  betwixt  the  operations  of  the  feveral  agents,  whereby  the  parts 
of  a. body  come  to  be  feparated.  Thus,  for  inftance,  if  you  diffolve 
the  purer  fort  of  vitriol  in  common  water,  the  fluid  will  fwallow  up 
the  mineral,  and  fo  diffociate  its  corpufcles,  that  they  will  feem  to 
make  but  one  liquor  with  thofe  of  the  water  ; and  yet  each  of  thefe 
corpufcles  retains  its  nature  and  texture,  and  remains  a vitriolate  and 
compound  body.  But  if  the  fame  vitriol  be  expofed  to  a ftrong  fire, 
it  will  then  be  divided,  not  only,  as  before,  into  fmaller  parts,  but 
into  heterogeneous  fubftances  ; each  of  the  vitriolic  corpufcles  that 
remained  entire  in  the  water,  being  it  felf,  upon  the  deftrudion  of  its 
former  texture,  divided  into  new  particles  of  different  qualities.  And 
tho’  there  were  faline,  fulphureous,  or  terreftrial  portions  of  matter, 
with  parts  fo  fmall,  fo  firmly  united  together,  or  of  a figure  fo  fit  to 
make  them  cohere  to  one  another,  that  neither  the  fire,  nor  the 
ufual  agents  employed  by  chymifts,  are  piercing  enough  to  divide 
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Chymijtry . their  parts,  fo  as  to  deftroy  the  texture  of  the  fingle  corpufcles  ; yet 
it  would  not  neceffarily  follow,  that  fuch  permanent  bodies  muft  be 
elementary  •,  fince  ’tis  poffible  there  may  be  agents  found  in  nature, 
fome  of  whofe  parts  are  of  fuch  a fize  and  figure,  as  to  take  better 
hold  of  thefe  feemingly  elementary  corpufcles,  than  they  do  of  the 
reft  •,  and,  confequently,  may  carry  away  fuch  parts  with  them,  and 
fo  diftblve  the  texture  of  the  corpufcle,  by  pulling  its  parts  afunder. 
And  if  it  be  faid,  that,  at  leaft  we  may  this  way  difcover  the  elemen- 
tary ingredients  of  things,  by  obferving  into  what  fubftances  thefe 
corpufcles,  that  were  reputed  pure,  are  divided  ; I anfwer,  ’tis  not 
neccffary  fuch  a difcovery  ftould  be  pradticable.  For  if  the  particles 
of  the  diffolvent,  take  fuch  firm  hold  of  thofe  of  the  diffolv’d  fub- 
ftance,  they  muft,  together,  conftitute  new  bodies,  as  well  as  deftroy 
the  old.  And  the  ftridl  union  which,  according  to  this  hypothefis, 
may  well  be  fuppofed  betwixt  the  parts  of  the  produced  body,  will 
make  it  as  improbable  they  ftould  be  fever’d  but  by  particles  of 
matter,  that,  to  divide  them,  aflociate,  and  ftick  extremely  clofe  to 
fuch  as  they  feparate  from  their  former  adherents.  Befides,  it  is  not 
impoftible,  that  a corpufcle,  fuppofed  to  be  elementary,  may  have 
its  nature  changed,  without  fuffering  a divorce  of  its  parts,  barely 
by  a new  texture,  effected  by  fome  powerful  agent  ; as  I formerly 
faid,  the  fame  portion  of  matter  may,  eafily,  by  the  operation  of  the 
fire,  be  turned  into  the  form  of  a brittle  and  tranfparent,  or  an  opake 
and  malleable  body. 

And,  indeed,  if  we  confider  how  far  the  bare  change  of  texture, 
whether  made  by  art  or  nature,  can  go,  in  producing  fuch  new  quali- 
ties, in  the  fame  parcel  of  matter  •,  and  how  many  inanimate  bodies  we 
know  to  be  denominated,  and  diftinguifhed,  not  fo  much  by  any  ima- 
ginary fubftantial  form,  as  by  the  aggregate  of  thefe  qualities  ; and 
that  the  variation  of  figure,  fize,  motion,  fituation,  or  connexion  of 
the  corpufcles,  whereof  any  of  thefe  bodies  is  compofed,  may  alter 
the  fabrick  of  it  * we  fhall  have  caufe  to  fufpedt,  that  there  is  no  need 
that  nature  ftiould  always  have  elements  provided,  whereof  to  compofe 
mix’d  bodies  •,  and  that  it  is  not  fo  eafy  as  chymifts  and  others  have 
hitherto  imagined,  to  difcern,  which  among  the  many  different  fub- 
ftances, without  any  extraordinary  fkill,  to  be  obtained  from  the 
fame  portion  of  matter,  ought,  exclufive  of  the  reft,  to  be  efteem’d 
its  elementary  ingredients  *,  much  lefs  to  determine  what  primogeneal 
and  fimple  bodies  confpir’d  together  to  compofe  it. 

I formerly  intimated,  that  befides  mint  and  pompions,  I produced 
feveral  other  vegetables,  of  very  different  natures,  out  of  water  ; and 
therefore,  ’tis  not  abfurd  to  fuppofe,  that  when  a flender  vine-flip,  is 
fet  in  the  ground,  and  takes  root  there,  it  may,  likewife,  receive  its 
nutriment  from  the  water,  attracted  out  of  the  earth  by  its  roots,  or 
impell’d  by  the  warmth  of  the  fun,  or  preffure  of  the  ambient  air, 
into  the  pores  of  them.  This  feems  the  more  probable,  from  obferving 
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what  a ftrange  quantity  of  water  will  drop  out  of  the  wound,  given 
to  the  vine,  in  a convenient  place,. at  a feafonable  time,  in  the  fpring  ; 
and  how  little  of  taft,  or  fmell,  this  liquor  is  endow’d  with,  not- 
withftanding  what  concoction,  or  alteration,  it  may  receive  in  its  paf- 
fage  thro’  the  vine,  to  diferiminate  it  from  common  water.  Suppofing 
then,  this  liquor,  at  its  firft  entrance  into  the  roots  of  the  vine,  to 
be  common  water  ; let  us  a little  confider,  how  many  various  fub- 
ltances  may  be  obtain’d  from  it.  And  firft,  being  digefted  in  the 
plant,  and  affimilated  by  the  feveral  parts  thereof,  it  is  turn’d  into 
wood,  bark,  leaves,  &c.  ’tis  further  modify’d  and  fafhion’d  into  vine- 
buds ; and  thefe  foon  after,  advance  to  four  grapes  ; which  exprefs’d, 
yield  verjuice  ; a fluid,  very  different,  infeveral  qualities,  both  from  wine 
and  other  liquors,  obtainable  from  the  vine.  Thefe  four  grapes  be- 
ing, by  the  heat  of  the  fun,  concoCted  and  ripen’d,  turn  to  well- 
talted  grapes ; which,  if  dry’d  in  the  fun  and  diftill’d,  afford  a fetid 
oil,  and  an  empyreumatical  fpirit,  but  not  a vinous  one  *,  thefe  dry’d 
grapes,  or  rafins,  boil’d  in  a convenient  proportion  of  water,  make 
a fweet  liquor  •,  which,  by  diftillation,  affords  an  oil  and  fpirit,  much; 
like  thofe  of  the  rafins  themfelves  : if  the  juice  of  the  grapes  be 
fqueez’d  out,  and  put  to  ferment,  it  firft  becomes  a fweet,  turbid  li- 
quor ; then  grows  lefs  fweet,  and  more  clear  •,  next  affords,  in  com- 
mon diftillations,  not  an  oil,  but  a fpirit ; which,  tho’  inflammable,, 
like  oil,  differs  greatly  from  it.  I have  likewife,  without  addition,, 
obtain’d,  in  procefs  of  time,  from  one  of  the  nobleft  forts  of  wine,  a 
large  quantity  of  pure,  and  curioufly  figur’d  cryftals  of  fait,  together 
with  a great  proportion  of  a liquor,  almoft  as  fweet  as  hony  : and 
thefe  I obtain’d,  not  from  muft,  but  true  and  fprightly  wine.  Befides' 
the  vinous  liquor,  the  fermented  juice  of  grapes,  is  partly  turn’d  into 
liquid  dregs,  or  lees,  and  partly  into  that  cruft,  or  dry  feculency, 
that  is  commonly  call’d  tartar  ; and  this  tartar  may,  by  the  fire,  be 
eafily  divided  into  five  different  fubftances  •,  four  of  which  are  not  acid, 
and  the  other  not  fo  manifeftly  acid  as  the  tartar  it  felf.  The  fame 
vinous  juice,  after  fome  time,  degenerates  into  that  very  four  liqour, 
call’d  vinegar  •,  from  which  you  may  obtain,  by  the  fire,  a fpirit,  and 
a cryftalline  fait,  different  enough  from  the  fpirit,  and  lixiviate  fait  of 
tartar.  And  if  you  pour  the  dephlegm’d  fpirit  of  the  vinegar  upon 
the  fait  of  tartar,  there  will  be  produced  a violent  conflict  or  ebullition  ; 
and  often  in  this  vinegar,  you  may  obferve,  part  of  the  matter  to  be 
turn’d  into  innumerable  fwimming  animals,  clearly  difcernible  without 
the  help  of  microfcope. 

Into  all  thefe  various  fchemes  of  matter,  or  differently  qualified 
bodies,  befides  feveral  others,  that  I purpofely  forbear  to  mention, 
may  the  water,  imbibed  by  the  roots  of  the  vine,  be  reduc’d,  partly 
by  the  formative  power  of  the  plant,  and  partly  by  fupervenient 
agents  or  caufes,  without  the  vifible  concurrence  of  any  extraneous 
ingredient : but  if  we  are  allow’d  to  add  to  the  produdions  of  this 
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Chymifiry.  tranfmuted  water,  a few  other  fubftances  •,  we  may  much  increafe  the 
variety  of  fuch  bodies:  altho’,  in  this  fecond  fort  of  productions,  the 
vinous  parts  feem  fcarce  to  retain  any  thing  of  the  much  more  fix’d  bo- 
dies, wherewith  they  were  mingled  •,  but  only  to  have,  by  their  mix- 
ture with  them,  acquired  fuch  a difpofition,  that  in  their  recefs,  occa- 
fion’d  by  the  fire,  they  came  to  be  alter’d,  as  to  fhape  or  magnitude, 
or  both,  and  affociated  after  a new  manner.  Thus,  as  I formerly  faid, 
by  the  addition  of  a Caput  mortuum  of  antimony,  and  fome  other  bo- 
dies, unfit  for  diftillation,  I obtain’d  from  crude  tartar,  plenty  of  a 
very  volatile  and  cryftalline  fait,  greatly  different  in  fmell,  and  other 
qualities,  from  the  ufual  falts  of  tartar. 

I am,  however,  very  far  from  thinking,  that  this  fait  is  what  Pa- 
racelfus  and  Helmont  mean,  v/hen  they  fpeak  of  Sal  tartari  volatilis  ; and 
afcribe  luch  great  things  to  it.  For,  my  fdt  falls  extremely  fhort  of 
thofe  virtues  ; not  feeming,  in  its  raft,  fmell,  or  other  obvious  qua- 
lities, to  differ  very  much  from  fait  of  hartfhorn,  and  other  volatile 
lalts,  drawn  from  the  diflill’d  parts  of  animals.  Nor  have  I yet  made 
trials  enow  to  be  lure  that  it  is  a pure  fait  of  tartar,  without  par- 
ticipating of  the  nitrous  antimony.  But,  becaufe  it  feems  more  likely 
to  proceed  from  the  tartar,  than  from  any  of  the  other  ingredients,  and 
becaufe  the  experiment  is  in  it  felf  not  contemptible,  nor  unfuitable 
to  the  prefent  occafion,  I fhall  fet  down  the  method  I ufe  to  make 
it. 

A volatile  Take  of  good  antimony,  falt-petre,  and  tartar,  of  each  an  equal 
fait  of  tartar,  weight,  and  of  quick-lime,  half  the  fame  weight  ; let  thefe  be  pow- 
hovo prepared,  der’d,  and  well  mix’d  ; this  done,  have  in  readinefs  a retort  of  earth, 
which  muff  be  placed  in  a furnace,  for  a naked  fire,  with  a hole  at 
the  top,  at  which  you  may  call  in  the  mixture,  and  prefently  flop 
it  up  again  : this  veffel,  being  fitted  with  a large  receiver,  muft 
have  a fire  made  under  it,  till  the  bottom  and  fides  be  red  hot ; and 
then,  you  muft  throw  in  the  mixture,  by  about  half  a fpoonful  at  a 
time  ; and  nimbly  flopping  the  hole,  the  fumes  will  pafs  into  the 
receiver,  and  there  become  a liquor,  that  being  rectified,  will  appear 
of  a pure  golden  colour.  This  fpirit  abounds  in  the  Talc  ; part  of 
which  may  eafily  be  feparated,  by  putting  the  liquor  into  a bolt- 
head,  with  a long  narrow  neck  •,  for  being  plac’d,  a little  inclining,  in 
hot  fand,  there  will  fublime  up  a fine  fait,  which,  as  I faid,  I find 
to  be  much  of  kin  to  the  volatile  falts  of  animals;  fince,  like  them,  it 
has  a fidtifh,  not  an  acid  taft  ; hides  upon  the  afrufion  of  fpirit  of 
nitre,  or  oil  of  vitriol  ; precipitates  coral  diftolv’d  in  fpirit  of  vine- 
gar ; turns  fyrup  of  violets  immediately  green  ; prefently  changes  the 
folution  of  fublimate  into  a milky  whitenefs  ; and  has  feveral  ope- 
rations, like  thofe  I have  obferv’d  in  the  fort  of  falts  whereto  I 
refemble  it ; and  is  fo  volatile,  that,  for  diftinCtion’s  fake,  I call  it 
Sal  tartari  fugitivus.  What  virtues  it  may  have  in  phyfic,  I have  not 
yet  had  the  opportunity  to  try  ; but  I am  apt  to  think  they  will 
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not  be  defpicable.  A friend  of  mine  tells  me,  he  has  done  great  mat-  Chymifiry. 
ters  in  the  ftone,  with  a preparation,  not  very  different  from  ours  ; 
and  a very  experienced  German  chymift  allured  me,  that  in  a great 
city  of  his  country,  one  has  procured  a privilege,  that  none  but  he, 
or  by  his  licence,  Ihould  fell  a fpirit,  made  almoft  after  the  fime  way 
with  mine  ; only  he  leaves  out  the  quick-lime.  ’Tis  alfo  a common 
cuftom  in  France , to  bury  thin  plates  of  copper  in  the  hulks  of  grapes, 
whence  the  juice  has  been  fqueez’d  in  the  wine-prefs  •,  and  by  this 
means,  the  more  faline  parts  of  thole  hulks,  gradually  working  upon 
the  copper,  coagulate  themfelves  with  it,  into  that  bluilh-green  lub- 
ftance  we  call  verdigreafe  •,  of  which  I therefore  take  notice,  becaufc 
having  diftill’d  it  in  a naked  fire,  I found,  that  by  the  alfociation 
of  the  faline  with  the  metalline  parts,  the  former  were  fo  alter’d,  that, 
the  diftill’d  liquor,  even  without  redtification,  feem’d,  by  fmell  and 
tall,  Itrong,  almoft  like  Aqua  fortis  ; and  very  much  furpafs’d  the 
pureft,  and  moft  redfified  fpirit  of  vinegar  that  ever  I made.  And 
this  fpirit  I afcribe  to  the  fait  of  the  hulks,  alter’d  by  their  mix- 
ture with  the  copper  •,  becaufe  I found  the  latter,  at  the  bottom  of 
the  retort,  in  form  of  a crocus,  or  reddilh  powder  ; and  becaufe 
copper  is  of  too  fiuggilh  a nature  to  be  forced  over,  in  clofe  veftels 
by  no  ftronger  a heat.  And  ’tis,  to  me,  remarkable,  in  the  diftillation 
of  good  verdigreafe,  that  it  never  yielded  me  any  oil,  tho’  both  tartar 
and  vinegar  will,  by  diftillation,  afford  a moderate  proportion  thereof. 

If  likewife,  you  pour  fpirit  of  vinegar  upon  calcined  lead  ; the  acid 
fait  of  the  liquor  will,  by  mixing  with  the  metalline  parts,  tho’  in- 
fipid,  acquire,  in  a few  hours  time,  a more  than  faccharine  fweet- 
nefs  ; and  thefe  laline  parts  being,  by  a ftrong  lire,  diftill’d  from  the 
lead,  wherewith  they  were  incorporated,  will,  as  I formerly  noted, 
leave  the  metal  behind  them,  alter’d  in  forne  qualities  •,  whilft  them- 
felves afcend  partly  in  the  form  of  an  undtuous  body,  partly  in  that 
of  phlegm,  but,  for  the  greateft  part,  in  the  form  of  a fubtile  fpirit, 
of  a ftrong  fcent,  very  different  from  that  of  vinegar,  and  of  a pier- 
cing taft,  remote  both  from  the  fournefs  of  the  fpirit  of  vinegar,  and 
the  fweetnefs  of  the  fugar  of  lead. 

In  fhort,  as  the  difference  of  bodies  may  depend  meerly  upon  that 
of  the  arrangement  of  their  common  matter  •,  fo,  the  feeds  of  things, 
the  fire,  and  other  agents,  are  able  to  alter  the  minute  parts  of  body  ; 
and  the  fame  agents,  partly  by  altering  the  fhape  and  magnitude  of 
the  conftituent  corpulcles,  partly  by  driving  away  fome  of  them,  and 
partly  by  a new  manner  of  conne&ing  them,  and  others  with  them, 
may  give  the  whole  portion  of  matter  a new  texture  of  its  minute 
parts,  and  thereby  make  it  deferve  a new  and  diftindt  name.  So  that 
according  as  the  fmall  parts  of  the  matter  recede  from,  or  work  upon 
each  other,  or  are  connected  togedier  after  fome  determinate  manner, 
a body  of  a particular  denomination  is  produced,  when  another  hap- 
pens thereby  to  be  alter’d  or  deftroy’d. 
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Since,  then,  thofe  things  which  chymifts  produce  by  the  help  of 
the  fire,  are  but  inanimate  bodies  ; fince  fuch  fruits  of  their  fkiil  dif- 
fer from  one  another,,  but  in  fo  few  qualities,  that  by  fire  and  other 
agents  which  we  can  employ,  we  may  eafily  work  as  great  alterations 
upon  matter,  as  thofe  required  to  change  one  of  thefe  chymical  pro- 
ductions into  another  *,  fince  the  fame  portion  of  matter  may,  without 
being  compounded  with  any  extraneous  body,  or,  at  leaft,  any  ele- 
ment, put  on  fuch  a variety  of  forms,  and  confequently  be  fucceftively 
turn’d  into  fo  many  different  bodies  and  laflly,  fince  the  matter, 
cloath’d  with  fo  many  different  forms,  was,  originally,  only  water,, 
that,  in  its  paffage,  thro*  fo  many  transformations,  was  never  re- 
duced into  any  of  thofe  fub fiances,  which  are  reputed  the  princi- 
ples, or  elements,  of  mix’d  bodies  •,  except  by  the  violence  of  the 
fire,  which  it  felf  divides  not  bodies,  into  perfectly  fimple  and  ele- 
mentary fubftances,  but  into  new  compounds  •,  I fee  not  why  we  muft 
needs  believe,  that  there  are  any  primogeneal  and  fimple  bodies,  of 
which,  as  of  pre-exiftent  elements,  nature  is  oblig’d  to  compound  all 
others.  And  why  may  fhe  not  produce  the  bodies  accounted  mix’d, 
out  of  one  another,  by  varioufiy  altering  and  contriving  their  minute 
parts  *,  without  refolving  the  matter  into  fuch  fimple  and  homogeneous 
fubftances  as  are  pretended  ? Neither  does  it  feem  abfurd  to  think, 
that,  when  a body  is  refolv’d,  by  the  fire,  into  its  fuppos’d  fimple 
ingredients,  thofe  fubftances  are  not  true  and  proper  elements,  but 
rathe”,  accidental  productions  of  the  fire  ; which,  by  feparating 
a body  into  minute  parts,  does,  if  thofe  parts  be  fhut  up  in  clofe 
veffels,  for  the  moft  part,  neceffarily  bring  them  to  affociate  after 
another  manner  than  before  •,  and  fo  reduce  them  into  bodies  of  thofe 
different  confidences,  that  the  former  texture,  and  concurrent  circum- 
ftances,  render  fuch  disjoin’d  particles  apt  to  conftitute.  Thus  expe- 
rience fhews  us,  that  as  there  are  fome  concretes,  whofe  parts,  when 
feparated  by  fire,  are  fitted  to  be  put  into  fuch  fcnemes  of  matter  as 
we  call  oil,  fait,  and  fpirit  ; fo  there  are  others,  particularly  the 
greateft  part  of  minerals,  whofe  corpufcles,  being  of  another  fize 
or  figure,  or,  perhaps,  contriv’d  in  a different  manner,  will  not*  in 
the  fire,  yield  bodies  of  the  like  confiftences,  but  rather  of  different 
textures. 

To  fum  up  the  evidence  on  both  fides.  Firft,  we  have  feen,  that 
the  different  fubftances,  into  which  mix’d  bodies  have  been  commonly 
refolv’d,  by  the  fire,  are  not  of  a pure,  and  elementary  nature  j 
but  retain  fo  much  of  the  concrete  that  afforded  them,  as  to  appear 
to  be  yet  compounded  •,  and  often  to  differ  in  one  concrete,  from 
principles  of  the  fame  denomination  in  another  ; fecondly,  that  as 
to  the  number  of  thefe  different  fubftances,  it  is  not  precifely  three  ; 
becaufe,  in  the  moft  vegetable,  and  animal  bodies,  earth  and  phlegm, 
are  alfo  to  be  found  among  their  ingredients  ; and  that  there  is  not 
any  one  determinate  number,  into  which  the  fire,  as  it  is  ufually 
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employ’d,  precifely  and  univerfally  rcfolves  all  compound  bodies  what-  Chymiftry . 
foever,  as  well  mineral  as  others,  that  are  reputed  perfectly  mix’d  : 
and  laftly,  that  there  are  feveral  qualities  which  cannot  be  referr’d 
to  any  of  thefe  fubflances,  as  if  they  primarily  refided  therein,  and 
belong’d  thereto  •,  and  that  fome  other  qualities,  which,  tho*  they 
feem  to  have  their  chief,  and  moft  ordinary  refidence  in  one  or  other 
of  thefe  principles,  or  elements,  of  mix’d  bodies,  are  not  yet  fo  de- 
ducible  from  thence,  but  that  more  general  principles  mult  be  taken  in 
to  explain  them. 

On  the  other  hand,'  it  appears,  firft,  that  feveral  mineral  bodies 
may  he  refolv’d  into  a faline,  a fulphureous,  and  a mercurial  part  ", 
and  that,  almoft,  all  vegetable,  and  animal  concretes,  may,  by  a 
fkilful  artift,  be  divided,  by  the  fire,  into  five  different  fubflances, 
fait,  fpirit,  oil,  phlegm,  and  earth  ; of  which,  the  three  former  be- 
ing much  more  operative  than  the  two  latter,'  may  be  look’d  upon  as 
the  three  adlive  principles  *,  and,  by  way  of  eminence,  be  call’d  the 
three  principles  of  mix’d  bodies  : fecondly,  that  thefe  principles,  tho’ 
they  be  not  perffolly  fimple,  may,  without  inconvenience,  be  ftiled 
the  elements  of  compound  bodies,  and  bear  the  names  of  thofe  fub- 
ftances  which  they  moft  refemble,  and  which  a-re  rnanifeftly  predominant 
in  them  *,  becaufe  no  one  of  thefe  elements  feems  divifible,  by  the  fire, 
into  four  or  five  different  fubflances,  like  the  concrete  whence  it  was 
feparated  : laftly,  that  feveral  qualities  of  a mix’d  body,  and  efpe- 
cially  the  medicinal  virtues,  do,  for  the  moft  part,  lodge  in  one  or 
other  of  its  principles,  and  may,  therefore,  ufefully  be  fought  for  in 
that  principle  fever’d  from  the  others. 

Upon  the  whole,  as  I could  make  many  plaufible  exceptions  to 
fome  of  the  arguments  I have  here  employ’d  ; fo,  perhaps,  feveral 
of  them  will  not  readily  be  anfwer’d,  by  the  chymifts,  till  they 
alter,  or  reform,  their  hypothefis.  And,  therefore,  if  either  of  the 
two  opinions,  I have  examin’d,  or  any  other  theory  of  elements, 
ftiall,  upon  rational,  and  experimental  grounds,  be  clearly  made  out  ; 

I am  not  fo  far  in  love  with  fcepticifm,  as  not  to  leave  it  to  embrace 
the  truth,  when  it  appears : but,  in  this  cafe,  I muft  fay,  that  the 
inquiries  of  others  have  fcarce  been  more  unfat isfa&ory  to  me  than 
my  own. 


SECT.  VII. 

hV.v  f 

I Formerly  queftion’d,  whether  the  fire  be  the  true  and  proper  in-  That  cbym- 
ftrument  of  analyzing  mix’d  bodies,  and  do  but  diffociate  their  cal  principles 
principles  or  ingredients,  without  altering  them,  or  compounding  atraH™^mU' 
etl>m  a-new.  But  I ihall  now  fhew,  that  the  vulgar  opinion  of  chy-  a 
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Chymijiry.  mills,  as  to  this  matter,  ought  to  be  rejected.  The  occafion  of  ma- 
L/'A/'Xj  king  the  following  experiments  was  this.  An  ingenious  chymift  told 
me,  that  by  endeavouring  to  purify  an  effential  oil  by  rectification,  he 
found,  to  his  difappointment,  that  tho’  he  diftill’d  it  four  or  five 
times  fucceffivelv,  yet  it  ftill  left  fome  feces  y tho’  he  concluded,  that 
if  he  llaould  undergo  the  trouble  of  diddling  the  liquor  a few  tunes 
more,  it  would  come  over  perfectly  pure,  without  leaving  any  fecu- 
lency  behind  it.  But  ’twas  more  agreeable  to  my  hypothefis,  that 
the  Caput  mortuum  he  complained  of,  was  not  a grofs  or  feculent  part 
of  the  oil,  feparated  from  the  more  pure  ; but  a new  compound  pro- 
duced, as  other  concretes  alfo  might  be,  by  the  operation  of  the  fire. 
This  conjecture  is  ftvoured  by  fome  experiments,  I made  many  years 
before,  whereby  two  diftilTd  liquors,  barely  from  their  mutual  re- 
actions, afforded  a great  quantity  of  an  earthy  and  very  fixed  fubftance. 
And  it  feem’d  agreeable  to  the  fame  conjecture,  that  by  obftinately 
repeating  the  experiment,  the  aCtion  of  the  fire  upon  the  parts  of  the 
body,  expofed  to  it,  and  their  mutual  operations  and  combinations  a- 
mong  themfelves,  and  probably,  too,  the  material  concurrence  of  ig- 
neous particles,  might  produce,  befides  earthy  feces,  other  bodies  not 
unlike  thofe  that  pafs  for  the  chymifts  principles.  How  far  the  event 
proved  agreeable  to  his  hypothefis,  will  be  beft  guher’d  from  the 
phenomena  themfelves,  of  the  tryals  whereof  I fhall  here  give  an 
account.  But  firft  I muff  premife,  that  by  an  effential  oil,  chymifts 
mean  fuch  a fine  oleagenous  liquor,  as,  to  prevent  an  empyreuma  and 
feculent  parts,  has  been  diftill’d  with  plenty  of  water  in  a limbec. 

Shewn  from  Now,  we  took  a pound  of  pure  effential  oil  of  anifeeds,  and  ha- 
the phenomena  ving  put  it  into  a glafs-retort  of  a convenient  fize,  we  caufed  it  to  be 
afforde/i^byan  diftifi’d,  (in  a fimd-furnace,  capable  of  giving  a ftrong  fire)  thirty- fix 
luropeated  times,  in  which  train  of  operations,  the  enfuing  phenomena  offer’d 
difiliations,  themfelves. 

As  pure  as  the  effential,  or  the  etherial  oils  of  vegetables  are  pre- 
fum’d to  be,  and  as  confidently  as  chymifts  pretend  they  are  the  pure 
fulphurs,  or  unCtuous  principles,  of  the  bodies  that  afford  them  *,  yet, 
not  only  the  firft  diftillation  left  a fubftance  black,  like  pitch,  at  the 
bottom  of  the  retort  ; but,  at  every  one  of  the  following  diftillations, 
fuch  a fubftance  was  either  feparated  or  generated. 

Tho’  after  a diftillation  or  two,  it  feemed  likely,  that  this  pitchy 
fubftance  would  be  every  time  lefs  and  lefs  ; yet  1 not  only  found, 
that  at  each  diftillation  fuch  a black  fubftance  was  left  ; but  that, 
now  and  then,  a fubfequent  diftillation  yielded  much  more  of  it  than  the 
precedent  •,  which  change,  from  lefs  to  more,  and  from  more  to  lefs, 
was  feveral  times  obferved.  And  tho’  this  odd  pitchy  fubftance  were, 
towards  the  latter  end,  found  in  lefs  quantity,  than  at  the  begin- 
ning *,  yet  the  caufe  may  well  be,  that  the  oil  to  be  diftill’d  did  fen- 
fibly,  from  time  to  time,  decreafe  in  bulk,  by  reafon  of  the  reeds 
of  that  portion  of  the  oil,  which  could  not  but  be  diffipated  and  loft  in 
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fo  many  cohobations  •,  and  chiefly,  by  the  lofs  of  lo  much  oil  as  was  Chymifiry. 
tranfmuted  into  pitch  and  other  fubftances.  ^ 

The  oil  appeared,  in  diftillation,  more  fixed  or  unapt  to  rife  than 
one  would  have  expected  from  fo  fine  and  light  a liquor  ; and  efpe- 
cially  towards  the  latter  end  of  the  difiillations,  it  was  often  neceffary 
to  employ  a fcarce  credible  degree  of  fire,  to  elevate  all  that  was  not 
turned  into  pitch. 

The  liquor  did  not  diftil  like  a pure  principle  or  homogeneous  body, 
as  quick- filver  does  v but  firft  fome  fine  and  light  oil  ufually  came  over, 
after  which  followed  a lefs  volatile  oil,  with  another  fubftance  or  two, 
and  after  that,  another  afeended  in  a diftindt  manner. 

For  ’ tis  to  be  noted,  that  befides  the  fore- mentioned  black  earth, 
there  were  produced,  by  the  operation  of  the  fire,  feveral  other  fub- 
ftances, whereof  the  firft  was  a wateriih  liquor  or  phlegm  ; which,  af- 
ter the  oil  had  been  expofed  to  fome  difiillations,  began  to  grow  very 
troublefome.  For  being  rarified  by  the  heat  of  the  fire  into  large 
bubbles,  the  incongruity  between  them  and  the  oil,  occafion’d  a kind 
of  conflidt,  wherein  thefe  bubbles  often  fuddenly  broke,  with  great 
noife,  and  fometimes  with  fuch  violence,  as  to  fhake  and  endanger 
the  retort ; which  once,  by  this  conteft,  was  adtually  broken  •,  yet  not 
fo,  but  that  the  liquors  and  other  products  of  the  fire  were  faved,  and 
feafonably  transferred  into  a new  retort. 

Befides  this  phlegm  and  the  pitch,  our  operation  afforded  us,  from 
time  to  time,  a large  quantity  of  a certain  fubftance,  which,  with 
fome,  paffed  for  a volatile  fain  •,  becaufe  it  afeended  to  the  upper  part 
of  the  veffel,  and  appeared  in  a dry  form,  almoft  like  fhort  needles  ; 
and  becaufe,  alfo,  it  feemed,  that,  like  a fait,  it  was  diffoluble  in  the 
fpirituous  phlegm.  But  tho‘  at  firft,  I inclined  to  this  opinion  •,  yet 
having  made  fome  few  tryals  to  examine  the  truth  of  it,  I ftill  am  a 
little  doubtful,  whether  this  fublim’d  body  deferve  the  name  of  a true 
volatile  fait ; tho’  poflibly  there  may  be  much  of  that  contain’d  in 
it.  For  I found  the  lumps  of  it,  notwithftanding  their  feeming  fpon- 
ginefs,  to  fink  in  common  water,  and  continue  at  the  bottom  of  it, 
without  being  manifeftly  diffolv’d  by  that  liquor,  either  in  the  cold, 
or  by  being  kept  a while  in  a moderate  heat.  I alfo  found  this  fub- 
ftance fufible,  like  bees-wax,  at  the  flame  of  a fmall  taper  ; and  if  a 
lump  of  it  were  kindled  thereat,  it  would  burn  away,  partly  with  a 
yellow  flame,  and  partly  with  a flame  more  intenfly  blue  than  that  of 
rectified  fpirit  of  wine  •,  but  it  appeared  apt  to  go  out  of  it  felf. 

Thefe,  and  fome  other  things,  inclin’d  me  to  look  upon  our  ano^ 
malous  fublimate,  as  a fubftance  fui  generis  ; yet  fuch  an  one,  as  I 
fufpedted  to  be  fomewhat  of  kin  to  a Sal  volatile  oleofum , as  cam- 
phire  feems  to  be.  For  our  fublimate  rifes  without  a ltrong  fire, 
in  a dry  form,  and  is  eafily  fufible  ail  which  I have  obferv’d 
in  camphire,  as  well  as  in  volatile  falts  : and  our  fublimate  will,  like 
camphire,  diffolve  in  a high  rectified  vinous  fpirit,  without  at  all 
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Chymiftry . colouring  the  liquor.  And  having  long  fmce  found,  by  trial,  that 
camphire  will,  tho’  (lowly,  diffolve  in  good  oil  of  vitriol,  and  make 
the  menftruum  look  of  a reddifh  brown  •,  I put  fome  of  that  folvent 
upon  our  fublimate  *,  and  after  having  left  them  for  fome  hours  toge- 
ther, tho’  in  the  cold,  the  liquor  Teemed  to  have  diiTolved  part  of  the 
dry  body  •,  having,  by  itsa&ion  upon  it,  acquir’d  a brown  colour,  fome- 
what  inclining  to  red  : and  part  of  this  liquor  being  put  into  a large 
quantity  of  common  water,  there  feemed  to  emerge,  by  degrees,  a 
dry  body  ; or  jlores.  But  tho’  I think  it  probable,  that  our  anomalous 
fublimate  may  be  nearer  of  a kin  to  a Sal  volatile  oleofum , than  to  any 
ol  the  chymical  principles  •,  yet  I have  not  hitherto  found  the  refem- 
klance  betwixt  it  and  fuch  a fait,  to  be  compleat  enough  to  make  me 
pofitively  refer  it  to  any  chymical  product  of  a known  denomination  : 
and,  therefore,  till  I am  further  fatisfied,  I (hall  only  add,  that  this 
volatile  fait,  oily  fublimate,  or  whatever  name  it  may  deferve,  was 
very  pretty  to  look  upon  •,  being  glittering  almoft  like  fome  fine  flow- 
ers of  benzoin  : and  of  this  we  had,  tho’  it  were  very  light,  between 
two  and  three  drams. 

Befides  all  thefe  different  lubflances,  cur  oil  of  anifeeds  afforded 
us,  from  time  to  time,  a litle  quantity  of  fpirit  *,  as  we  concluded  from 
two  or  three  figns : one,  that  it  came  not  over  with  the  phlegm,  and 
yet  would  mingle  with  that  liquor,  but  not  with  the  diftilled  oil  ; 
and  another,  that  as  it  was  more  fixed  than  the  oil  and  phlegm,  fo 
it  rofe  later  than  they  *,  and  not  only  needed  a ftronger  degree  of -fire, 
but  was  ufually  obferved  to  come  over  in  white  fumes  ; as  many  fpi- 
rits  that  are  fomewhat  fixed  do.  And  to  (hew  more  clearly,  that 
this  fubftance  was  a fpirit  *,  tho’  it  could  not  but  be  very  much  weak- 
ned,  by  being  diffufed  through  fo  great  a quantity  of  phlegm  as  came 
over  before  it  ; yet  its  corpufcles  were  fo  many  and  vigorous,  that 
when  put  upon  the  powder  of  crude  coral,  they  prefently  began  to 
diffolve  it  •,  and  the  phlegmatic  fpirit  in  a trice  made  a great  ebullition, 
with  noife  and  bubbles,  whether  I poured  it  on  the  fix’d  fait  of  tartar, 
or  the  urinous  and  volatile  fait  of  fal-armoniac. 

Our  experiment,  therefore,  argues,  that  a fubftance,  looked  upon  by 
chymifts  as  a homogeneous  body,  and  which  paffes  for  one  o(  their 
principles,  may  yet  be  of  fuch  a nature,  as  barely,  by  the  further 
adlion  of  the  fire,  to  yield  a very  confiderable  proportion  of  a fub- 

, ftance,  exceedingly  different  from  that  which  afforded  it.  For  we 

obtained  a Caput  mortuum , whofe  qualities  were  quite  different  from 
thofe  of  oil  of  anifeeds  *,  fince  it  was  opake,  black,  dry,  very  diffi- 
cultly fufible,  and  fixt,  in  fo  ftrong  a degree  of  fire  as  made  the 
retort  that  contained  it,  and  the  fand  about  it,  red  hot.  This  fub- 
ftance would  lie  undiii'olved  in  a highly  rectified  vinous  fpirit,  into 
which  oil  of  anifeeds  would  readily  have  diffufed  it  felf  *,  without 
the  help  of  heat.  And  tho’  we  made  the  liquor  adtually  boil,  for  -a 
long  time,  yet  moft  of  the  Caput  mortuum  continued  a black  fubftance  ; 
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only  it  difcoloured  the  menftruum,  which  lookt  as  if  it  had  rather  Chymijlry. 
extradled  a tin&ure,  than  made  a foliation  properly  fo  called.  And 
of  this  black  and  pitch-like  Caput  mortuum , we  had,  at  the  end  of  our 
diftillations,  when  we  weighed  the  feveral  parcels  together,  not  much 
lefs  than  half  the  weight  of  the  whole  oil  of  anifeeds  •,  the  black  mat- 
ter amounting  to  confiderably  more  than  feven  ounces.  From  hence 
we  may  gather,  that  the  analyfis  ufually  acquiefced  in  by  vulgar  chy- 
mifts, is  as  yet  but  an  undetermined  thing  •,  fince  they  have  not  de- 
clared what  number  of  diltiilations  lhall  be  made  the  ftandard  ; by 
which  we  are  to  conclude,  that  a fubftance,  obtained  by  diflillation, 
is  a chymical  principle. 

It  may  be  alfo  inferred  from  fome  phenomena  of  our  experiment, 
that  the  fire,  as  ufually  employ’d,  is  not  the  true  and  genuine  inftru- 
ment  of  the  analyfis  of  bodies ; fince  it  does  not  barely  extricate  and 
feparate  the  feveral  fimilar  fubftances,  thatv  tho’  concealed  and  dif- 
guized  by  mixing  with  each  other,  were  pre-exiftent  in  the  body 
expofed  to  its  operation.  For  in  our  cafe,  the  oil  of  anifeeds  is,  ac- 
cording to  chymifts,  the  fulphureous  principle  of  the  concrete  •,  and 
therefore,  has  not  any  other  principles,  efpecially  in  any  confiderable 
quantity,  contained  in  it  : yet,  by  the  bare  adlion  of  the  fire,  this 
oil,  which  they  acknowledge  to  be  a fimilar  body,  is  brought  to 
afford  three  or  four  other  fubftances,  of  different  natures  from  one 
another. 

From  thefe  obfervations  we  may  likewife  deduce,  that  the  fire, 
at  lead  in  feveral  cafes,  may  not  only  feparate,  but  varioufiy  com- 
pound and  alter  the  parts  of  a body  expofed  to  its  adtion  ; and 
thereby  give  caufe  to  fufpedt,  that  feveral  fubftances,  prefumed  to  be 
only  extracted  by  the  operation  of  the  fire,  may  be  really  produced 
by  it. 

And  agreeably  to"  this,  the  fubftances  obtained  in  our  experiment, 
were,  a fixt  and  earthy  powder,  a confiderable  portion  of  phlegm,  a 
fpirituous  liquor,  and  a dry  fublimate,  a-kin  to  a volatile  fait  : and 
thefe,  tho’  they  all  proceeded  from  a body,  that,  according  to  the  chy- 
mifts, fhould  not,  and,  indeed,  for  ought  appears,  did  not  actually 
contain  any  of  them  before  ; yet  fo  refemble,  in  qualities,  the  earth, 
phlegm,  and  fpirit,  that  chymifts  obtain  by  diftillation  from  thofe  bo- 
dies look’d  upon  by  them  as  perfectly  mixed  and  compounded,  that 
they  appear  to  be  the  fame. 

’Twill  fcarce  be  neceffary  to  draw  fo  obvious  a corollary  from  what 
has  been  deliver’d,  as,  that  ’ tis  poffible  for  chymical  principles  may 
be  made  from  one  another. 

But  ’tis  a confiderable  obfervation,  that  acid  and  aqueous  fubftances, 
how  different  foever  each  of  them  is  from  a pure  oil,  may  be  pro- 
duced from  it  by  the  action  of  the  fire.  For  I found  by  trial,  that, 
in  that  liquor,  which  was  taken  for  the  phlegm  of  oil  of  ani- 
feeds, there  was  fuch  plenty  of  acid  parts,  that,  as  we  before  took 

notice. 


q/5o 

Chymijiry. 

L S\T^J 


The  Sceptical  ChymiJL 

notice,  they  would  readily  diffelve  powdered  coral,  tho’  crude,  and 
in  the  cold  ; and  would  make  a great  conflift  with  fait  of  tartar,  and 
with  that  of  urine  ; yet  the  greateft  part  of  the  liquor,  by  far,  feem- 
ed  to  be  of  an  aqueous  nature,  which  a chymift  would  call  phlegm  ; 
that  is,  a body  that  will  not  mingle  with  oil,  and  is  otherwife  ex- 
ceedingly different  from  oil,  efpecially  an  effential  one,  whofe  purity 
makes  it  totally  inflammable.  And  the  quantity  of  the  whole  liquor, 
confiding  of  acid  and  phlegmatic  parts,  was  fiir  from  being  inconfi- 
derable  •,  amounting  to  about  two  ounces,  and  three  quarters.  It  may 
alfo,  be  worth  while  to  obferve,  that  we  may  queftion,  whether  it  be 
neceftary  to  fuppofe,  with  the  chymifts,  that  nature  has  made  provi- 
fion  of  great  quantities  of  primordial  and  Ample  bodies;  and  that  fhe 
is  folicitous  to  mix  them  all  together,  for  the  compofing  of  a fub- 
llance,  capable  of  affording,  by  the  analyfis  of  fire,  fait,  fpirit,  ful- 
phur,  phlegm  and  earth.  I will  not  hence  univerlally  infer,  that  there 
are  no  fuch  fubftances  to  be  found,  in  any  of  thofe  bodies  called  per- 
fectly mixed,  antecedently  to  their  being  expofed  to  the  fire;  bur  this, 
I think,  will  follow  from  what  has  been  delivered,  that  the  pre-exi- 
ftence  of  fuch  fubftances,  muft  be  made  out  by  fome  other  way,  than 
the  bare  operation  of  the  fire  ; and  that  the  grand  chymica!  fuppofition 
will  not  univerfally  hold,  that  what  limilar  body  foever  is  obtained  by 
the  operation  of  the  fire  from  a concrete,  committed  to  diftillation, 
was  formerly  and  actually  pre-exiftent  in  it.* 

And,  laftly,  our  experiment  affords  us  a confiderable  argument  in 
favour  of  that  part  of  the  mechanical  hypothefis,  which  teaches 
inanimate  bodies  to  differ  from  one  another,  but  in  the  magnitude, 
lhape,  motion,  texture,  and,  in  a word,  the  mechanical  properties  of 
the  minute  parts  they  confift  of.  For  in  this  experiment,  we  fee  that 
oil  of  anifeeds,  an  uniform  or  fimilar  body,  as  to  fenfe,  and  judged  fo 
by  chymifts,  upon  an  analyfis  of  the  concrete  that  afforded  it,  is, 
by  having  its  parts  varioufly  agitated,  fhook,  and  rubbed  againft  one 
another,  and  in  differing  manners  broken,  affociated,  and  ranged,  tranf- 
muted  into  four  bodies  of  fuch  differing  natures  and  qualities,  as  the 
chymifts  principles  and  elements  are  known  to  be  ; and  this,  without 
the  help  of  any  true  feed,  or  plaftic  principle,  by  the  bare  opera- 
tion of  the  fire  ; or  by  the  bare  tranfpofuion  of  the  conftituent  parts, 
guided  but  by  fo  Ample,  impetuous,  and  unruly  an  agent,  as  the  fire  : 
unlefs  it  be  faici,  that  feveral  particles  of  the  fire  fubftantially  affociate 
themfelves  with  fome  parts  of  the  oil  of  anifeeds  ; and  concur  with 
them  to  compofe  the  pitch-like  Caput  raort'uum.  Tho’  it  wi  11  not,  per- 
haps, be  thought  likely,  thar  igneous  atoms  fhould,  by  their  combina- 

* ’Tis  proved  by  M.  Homberg,  that  the 
oil  of  metals  will  pafs  into  the  jubilance  of 
vegetables  ; and  that  vegetable  oils  will,  in 
like  manner,  enter  the  fubllance  of  metals  ; 
that  is,  the  fulphur  of  bodies  will  change  its 
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tion  with  the  particles  of  an  inflammable  oil,  produce  an  aqueous  Chymijlry . 
liquor,  and  that  in  great  quantity  ; as  we  lately  noted  of  the  acid 
phlegm  of  anifeeds,  amounting  to  two  ounces,  and  almoft  fix  drams. 

Upon  the  whole,  the  phenomena  obfervable  in  our  experiment, 
feem  very  agreeable  to  the  mechanical  hypothefis,  and  very  unfavour- 
able to  that  of  the  chymifts.  For,  whether  the  fire  be  fuppofed  to 
have  aCted  merely  as  an  agent,  or  efficient  caufe,  or  to  have  alfo  con- 
curred as  a material  one  ; it  appears,  that  by  changes  of  texture,  with- 
out the  addition  of  any  vifible  parts,  or  of  any  feed  ; bodies  very  dif- 
ferent in  colour,  confiftence,  fixednefs,  and  many  other  qualities,  may 
be  produced  from  a fubftance  not  only  homogeneous,  as  to  fenfe,  but 
pure  enough  to  pafs  for  a chymical  principle. 

When  I framed  the  conjecture,  that  from  a chymical  principle,  feve-  Phenomena 
ral  different  bodies  might  be  obtained,  by  the  meer  operation  of  the  in  the  repeated 
fire;  I endeavoured  to  confirm  it,  by  making  experiments  upon  other 
diftilled  oils,  of  natures  different  both  from  the  oil  of  anifeeds,  and  0nSt 
from  one  another.  And,  accordingly,  whilft  our  procefs  with  this  oil 
was  carrying  on,  I took  care  to  have  diftill’d,  in  the  fame  furnace,  oil 
of  turpentine,  oil  of  amber,  and  oil  of  hartfhorn. 

Thefe  oils  were  committed  to  the  fame  perfon,  who  managed  the 
oil  of  anifeeds  ; and  he,  accordingly,  kept  a kind  of  journal  of  the 
number  of  rectifications,  the  quantities  of  pitchy  matter,  from  time  to 
time,  afforded  by  them,  and  other  phenomena,  or  circumftances,  that 
occurr’d  in  fo  tedious  a profecution,  as  I thought  experiments  of  fuch 
moment  deferved.  The  fubftance  of  this  journal  is  as  follows. 

Two  of  thefe  three  oils,  that  of  turpentine,  and  amber,  and,  pro- 
bably, the  third  alfo,  were  diftill’d  at  leaft  fifty  times. 

Each  of  the  three  left,  from  time  to  time,  in  the  bottom  of  the 
retorts,  whence  they  were  drawn,  a confiderable  quantity  of  black 
feces,  much  like  thofe  left  by  the  oil  of  anifeeds.  I,  long  after,  found, 
ih  a paper,  fome  of  this  matter  left  by  the  oil  of  turpentine  ; and,  tho’ 

I am  not  certain,  whether  it  were  all  that  was  afforded  by  the  pound 
of  oil  we  employed,  yet  it  amounted  to  above  two  ounces  and  five 
drams : and  the  other  two  oils  did  each  of  them  afford  a confiderable 
quantity  of  black  terreftrial  matter  ; tho’  my  affiftant  obferved,  that 
the  oil  of  hartfhorn  fooner  ceafed  to  leave  copious  feces,  than  the  oil  of 
turpentine,  or  that  of  amber.  But  if  neither  of  the  two  afforded  any 
more  than  did  the  oil  of  turpentine  ; I look  upon  it  as  a remarkable 
thing,  that  the  oil  of  anifeeds,  which  is  a fine  effential  oil,  diftill’d 
in  a vefica,  or  limbec,  fhould  yield  above  twice  more  of  earthy 
matter,  than  any  of  the  three  other  oils,  that  were  diftill’d  but 
in  retorts. 

Ot  the  colour  of  the  rectified  oil  of  hartfhorn  I can  lay  little, 
having  unluckily  loft  tire  liquor  it  felf  *,  but  the  oil  of  amber,  after 
the  one  and  fiftieth  diftillation,  was,  indeed,  very  clear,  yet  of  an  amber 
colour,  far  from  pale  : and  the  oil  ot  turpentine,  that  is  ufually  after 
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one  rectification,  a clear  and  colourlefs  liquor,  after  fifty  diftillations, 
appeared  almoft  red. 

But  that  is  much  more  confiderable,  which  I obferved  in  the  quan- 
tities of  the  different  liquors,  afforded  by  the  long  feries  of  our  diftil- 
lations ; for  at  the  end  of  the  procefs,  the  remaining  oil  of  turpen- 
tine, for  inftance,  did  not  appear  to  be  confiderably,  if  at  all,  fupe- 
riour  in  bulk  to  another  liquor,  that  came  over  with  it  in  diftiliation, 
and  was  not  true  oil  ; for  it  would  readily  enough  mix  with  water,  but 
keep  it  felf  in  a mafs  diftinCt  from  the  oil  ; and  weighed  above  three 
ounces  and  three  quarters. 

This  odd  liquor  I looked  upon  as  compounded  of  fpirit,  and  of 
phlegm  ; for  tho’  the  latter  did  fo  much  exceed  the  other  in  quan- 
tity, that  with  an  expert  chymift,  the  whole  liquor  paffed  for  phlegm  ; 
yet  I not  only  judged  fome  parts  of  it  to  be  fpirit,  but  found  them 
of  an  acid  nature  too  ; fince,  befides  what  the  taft  made  me  fufpeCt, 
the  compound  liquor  would  readily  begin  to  corrode  beaten  coral, 
even  in  the  cold  ; and  fome  of  it  being  poured  upon  good  fait  of 
tartar,  prefently  made  with  it  a conflict  and  ebullition,  not  without 
a hiding  noife,  and  a multitude  of  bubbles.  So,  likewife,  the  fpiri- 
tuous  phlegm  of  amber,  made  a conflict  with  fait  of  tartar,  and  dif- 
lolved  crude  coral,  as  other  weak  acid  fpirits  do.  This  liquor  of 
amber  was  not  pale,  as  the  phlegmatic  fpirit  of  oil  of  anifeeds  ; and 
that  obtained  from  the  oil  of  turpentine  was  high-coloured,  being  of 
a brownifh  red. 

And  among  other  trials  made  to  examine,  whether  the  fpirits 
afforded  by  cur  oils,  were  really  acid  ; we  put  two  ounces  of  the 
fpirituous  phlegm  of  oil  of  anifeeds,  upon  fome  minium  •,  and,  having 
digefted  them  a while  together,  found  the  liquor  turn’d  fweet,  and 
fit  to  make  Saccharum  Saturni  : and  this  liquor,  after  filtration,  being 
gently  abftraCled,  left  in  the  bottom  of  the  retort,  a thick,  honey-like 
fubftance  ; from  which  (the  diftiliation  being  continued  with  a much 
ftronger  heat)  there  came  over  fome  liquor  •,  but  being  in  too  little 
quantity  to  be  rectified,  we  could  not  free  it  from  its  phelgm,  and, 
therefore,  did  not  find  it  inflammable  ; as  I gueffed  the  fpirituous  part 
would  have  been  after  rectification  ; becaufe  the  liquor  was  exceeding 
like  the  Spiritus  ardens  Saturni , in  its  peculiar,  and  very  penetrating 
taft  and  fmell. 

Two  vials,  one  containing  fome  of  the  oil  of  turpentine,  and  the 
other  fome  of  the  oil  of  amber,  each  of  them  diftill’d  at  Ieaft  50 
times,  having  flood  above  a year  and  a half  to  defecate  ; I was  willing 
to  try,  whether  thefe  liquors  would  ft  ill  yield  fuch  a black  fubftance, 
as  before  ; and  caufing  each  of  them  to  be  again  diftill’d  in  a retort, 
they  left  a greater  quantity  of  a black  and  ihining  fubftance,  than 
could  well  have  been  expected. 

It  may  feem  very  odd,  that  fo  volatile  and  thin  a liquor,  as  a chy- 
mical  and  rectified  oil,  fhould,  by  the  bare  operation  of  the  fire,  be 
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brought  to  yield  a great  quantity  of  what  appears  fo  like  terreftrial  Chymiftry, 
feces,  as  our  pitchy  Capita  mortua.  For  having  put  one  ounce  of  the 
Caput  mortuum  of  the  oil  of  anifeeds,  and  as  much  of  that  afforded  by 
oil  of  turpentine,  each  of  them  into  a diftinct  crucible,  and  kept  them 
for  near  four  hours,  in  fuch  a heat,  as  made  the  vefiels  all  the  while 
red  hot  •,  tho’  the  crucibles  were  not  clofely  covered,  yet  we  found, 
when  the  vefiels  were  removed  from  the  fire,  that  the  contain’d  bodies 
had  not  at  all  been  brought  to  fufion  ; only  that  from  the  oil  of  ani- 
feeds, was,  in  part,  fomewhat  caked  together  : and,  notwithftanding 
all  the  heat  they  had  been  expofed  to,  the  pitchy  fubftance  of  the 
oil  of  turpentine,  retain’d  near  three  quarters  of  its  firft  weight  ; 
and  the  Caput  mortuum  of  oil  of  anifeeds  loft  about  eighteen  grains  lefs 
than  that. 

After  this,  we  alfo  endeavoured  to  difcover,  whether  our  pitchy 
fubftances  would  afford  any  fixt  or  alkaline  fait,  as  the  Capita  mortua 
of  molt  bodies  belonging  to  the  vegetable  kingdom  do.  But  tho’  we 
kept  an  ounce  of  each  of  the  black  fubftances,  left  by  the  oil  of  ani- 
feeds, and  that  of  turpentine,  for  nine  or  ten  hours,  red  hot,  in  cru- 
cibles, we  found,  indeed,  the  bodies  very  much  diminifhed  in  quantity, 
but  not  at  all  calcin’d. 
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SECT.  I. 


Chymifiry.  >-"gj  H E pompous  tide  of  hypoftatical  principles,  which  chymifts 
y have  bellowed  upon  the  ingredients  whereof  they  would  have 
Jft.  mix’d  bodies  to  confift,  has,  perhaps,  procured  them  a vene- 
ration from  vulgar  heads  : but  what  principally  recommends  their  do- 
ctrine to  difcerning  men,  feems  to  be  this  •,  that  as  by  the  help  of  a 
few,  original,  fimple  ingredients*  join’d  in  different  proportions,  all 
mix’d  bodies  may  be  compounded  •,  fo,  the  natures  of  a multitude  of 
them,  feem,  by  this  means,  difcoverable,  from  firft  knowing  the  na- 
Tke  chymical  tures  of  a few.  He,  therefore,  who  is  unlatisfied  with  this  hypothefis 
principles  not  0f  the  prja  prima,  or  that  which  alfo  takes  in  water  and  earth,  can 
mgenera  e fcarce  attack  it  more  forcibly,  than  by  calling  their  grand  afifertion  in 
quell  ion,  and  inquiring,  whether  thefe  pretended  principles  are  ingene- 
rable  and  incorruptible  * and  whether  nature  only  compounds  and  dif- 
fociates,  without  either  producing  or  dellroying  them.  For  if  the  bo- 
dies they  call  principles  be  produced  de  novo , how  is  it  demonftrable, 
that  nature  was  obliged  to  take  thofe  made  ready  to  her  hand,  in  order 
to  compound  a mix’d  body  ? And  how  will  it  appear  in  every  analyfis 
made  by  fire,  that  the  fait,  for  inftance,  thereby  obtain’d,  was  not  pro- 
duced from  the  chymical  operations,  but  pre-exilled  in  the  body,  in 
minute  parts  •,  (which,  by  the  aftion  of  the  fire,  were  only  extricated 
and  feparated  from  the  other  principles  or  ingredients,  and  afterwards 
brought  together  * ) fince,  in  cafe  the  chymical  fuppofition  be  errone- 
ous. 
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ous,  not  only  the  Hilt  thus  obtain’d,  may  be,  in  part,  due  to  a new  CbymJfrry . 
produdlion,  or  tranfmuation,  but  fome  of  that  which  was  really  fait, 
if  any  fuch  thing  there  were  antecedent  to  the  analyfis,  might  be  either 
deftroy’d  by  the  operation,  or  made  to  appear  under  another  form  ? 

Salt  feems  to  be  the  leading  principle  with  the  chymifts  : and  ’tis  That  /alts 
generally  granted,  that  (alts  are  the  mod  confiderable  and  adfive  parts  maybe  produ - 
obtain’d  by  chymiftry,  from  mix’d  bodies  tho’  the  invifible  parti-  ^ a^d  de' 
cles,  that  compofe  the  vifible  portions  of  a fait,  may,  perhaps,  be-' ^ 
fuch,  and  fo  contriv’d,  as  to  make  other  parcels  of  matter,  which 
/hall  have  thofe  qualities,  on  account  whereof,  the  chymifts  call  a body 
fulphureous,  or  mercurial  ; as  may  be  inftanced  in  the  inflammability 
of  nitre.  ’Tis  therefore  proper  to  enquire,  whether  fait,  indefinitely 
fpeaking,  may  be  produced  de  novo , or  deftroy’d  ; and  whether,  at 
lead,  the  particular,  and  very  different  fpecies  of  falts,  maybe  chang’d 
into  one  another,  and  thereby,  after  a manner,  be  produced,  in  re- 
gard to  the  acquir’d  fpecies  of  fait  ; and  deftroyed  in  relation  to  that, 
which  the  fame  portion  of  matter  before  belong’d  to. 

Now,  I mud  here  obferve  two  things  i firft,  that  as  falts  differ 
greatly  in  feveral  properties,  fome  being  fix’d,  others  volatile,  fome 
acid,  others  urinous,  &c.  the  two  qualities,  wherein  they  agree,  and 
which,  therefore,  make  up  the  receiv’d  notion  of  fait,  in  general,  are, 
that  it  is  eafily  difloluble  in  water,  and  that  it  affedts  the  palat,  fo 
as  to  caufe  the  fenfe  of  tad.  And  fecondly,  whether  we  allow  the 
Epicurean  hypothefis,  or  the  Cartefian , the  firft  faline  concretions,  pro- 
duced by  nature,  mud  have  been  made  of  atoms,  or  of  particles,  that, 
before  their  conjunction,  were  not  faline  •,  and  therefore,  there  is  no 
abfurdity  in  conceiving,  that  by  the  adtion  of  the  fire,  or  other  fit 
agents,  fmall  portions  of  matter  may  be  fo  broken  into  minute  parts, 
and  thefe  fo  drap’d  and  connected,  as,  when  duly  aflociated,  to  com- 
pofe a body,  capable  of  difloiution,  in  water,  and  of  affecting  the 
organs  of  tad. 

That  a difpofition  to  be  difloluble  in  a liquor,  may  be  acquired  by 
mixture,  and  a new  texture  of  parts,  appears  from  hence,  that  tho’ 
powder’d  fulphur  will  long  lie  in  well  rectified  fpirit  of  wine,  without 
being  at  all  vifibly  diflolv’d  therein  ; and  tho’  the  fame  liquor  will, 
for  as  long  a time,  fvvim  upon  fait  of  tartar,  without  making  a folu- 
tion  of  it  ; yet  if  the  fait,  and  fulphur,  be  mix’d  together,  the  fame 
fpirit  of  wine  will,  in  lefs  than  an  hour,  diffolve  enough  of  them,  to 
be  highly  colour’d  thereby,  even  without  the  help  of  external  heat. 

Why  then  (hould  it  be  impoffible,  for  the  fire  to  reduce  the  corpufcles 
of  bodies  to  fuch  a minutenefs,  and  affociate  them  either  among  them- 
felves,  or  with  the  corpufcles  of  other  bodies  (which,  before  prepara- 
tion, will  not  diflolve  in  water  ; ) fo  that  the  pores,  intercepted  be- 
tween them,  may  be  enter’d,  and  their  loofe  texture  difiolv’d  by  that 
fluid  ? Crydals  of  well  purified  falt-petre,  may  be  kept  dry,  for  many 
months,  in  an  ordinary  chamber  *,  yet,  if  without  the  addition  of  any 
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Chymijtry.  body,  difioluble  in  water,  or  the  moift  air,  it  be,  in  part,  reduced, 
as  perhaps  it  may  be  almoft  in  a trice,  to  a fix’d  alkali  ; this  fait 
will  be  eafily  penetrable  by  the  vapours  that  float  in  the  air,  and  by 
this  moifture  foon  be  brought  to  relent,  and  at  length,  to  diflolve  into 
a liquor  analagous  to  Oleum  tartari  per  deliquium. 

As  for  the  fapor  of  a laline  body,  I doubt,  whether  the  neceflity 
of  it  be  confident  with  another  principle,  and  with  experience.  For 
even  thofe  pure  oils,  called  efiential,  or  etherial,  are  highly  fapid  ; 
yet  as  thefe  will  not  diflolve  in  water,  there  appears  to  be  no 
ftrict  connection  betwixt  being  fapid,  and  being  foluble  in  that  fluid  : 
whence,  if  bodies  be  reduced  into  a multitude  of  parts  minute,  and 
fharp  enough  •,  ’tis  very  poflible,  that  fome  of  them  may  acquire  a 
fhape  and  fize  that  fits  them,  fenfibly  to  affeCt  the  organ  of  taft,  tho* 
the  bodies  themfelves  are  rather  of  another  nature,  than  of  a faline  one. 
Thus  a ball  of  glafs,  while  entire,  will  not  hurt  the  fkin  ; but  pricks 
it,  and  caufes  pain,  if  broken  into  little  fharp  fragments.  And  the 
like,  perhaps,  may  happen  in  the  organs  of  taft  : for  falt-petre,  tho* 
it  have  but  a faint  and  languid  taft  ; yet  if  carefully  diftill’d,  with 
an  addition,  not  difioluble  in  water,  and  infipid  •,  the  parts  of  it  being, 
by  the  action  of  the  fire,  broken  afunder,  rubb’d,  or  ground  againft 
one  another,  ’till  they  are  reduced  to  edged  and  pointed  corpulcles, 
will  be  refolv’d  into  different  fubftances  •,  each  whereof  has  an  ex- 
tremely ftrong  and  piercing  taft.  Now,  whence  this  fhould  proceed, 
but  from  fuch  a mechanical  change,  as  we  have  defcrib’d,  is  not  eafy 
to  fay  : and,  perhaps,  alfo  the  watry  liquor,  that  comes  over  in  this 
analyfis,  may  be  produced  by  the  operation  of  the  fire  ; and  the 
phlegm  being  infipid,  fo  much  taft  as  was  in  the  entire  nitre,  may  be 
as  well  deftroyed,  as  thofe  of  the  fpirit  and  alkali  are  generated  by 
the  fame  agent.  But,  perhaps,  there  needs  no  other  argument  to  fhew, 
that  the  fame  parts  of  matter,  according  to  its  different  Hates,  may 
have  the  qualities  which  chymifts  attribute  to  their  particular  principles, 
than  our  obfervation  upon  chymical  oils,  which  more  ftrongly  affedfc 
the  taft,  than  molt  falts  themfelves.  And  Helmont  affures  us,  that  by 
Paracelfus’s  Sal  circulatum , folid  bodies,  among  which  he  particularly 
inftances  ftones,  may  be  tranfmuted  into  aCtual  fait,  equal  in  weight 
to  the  body  whereof  it  was  made.  So  that,  as  the  chymifts  luppofe, 
there  is  in  thefe  mix’d  bodies,  fulphur,  mercury,  and  a Terra  damnata  ; 
the  fame  portions  of  matter  that  pre-exifted  in  the  form  of  thofe 
fimple  ingredients,  muft,  by  the  operation  of  the  fire,  and  an  anoma- 
lous menftruum,  have  been  turn’d  into  fait  : and  if  the  Helmontian 
experiment  be  allow’d  good,  we  may  fafely  conclude,  whatever  be- 
comes of  the  chymical  fuppofition,  that  fait  may  be  made  of  matter 
which  was  not  fait  before,  and  consequently,  that  fait  may  be  pro- 
duced de  novo. 

The  falts,  properly  fo  call’d,  that  appertain  to  our  prefent  enquiry, 
feera  to  be  chiefly  the  acid  ones  i fuch  as  vinegar,  fpirit  of  fait,  &c.  the 
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alkaline  or  fix’d  lixiviate  falts,  made  by  calcination  •,  Inch  as  fait  of  Qhymijlry. 
tartar,  of  wormwood,  (3c.  and  laftly,  the  volatile  and  urinous  falts, 
fuch  as  thofe  of  hartfhorn,  of  urine,  of  blood,  (3  c.  which  taft  and 
fmell  like  that  of  urine.  If,  therefore,  we  can  fhew,  that  thefe  may 
be  produced  de  novo , or  tranfmuted  into  one  another,  we  fiiall  prove 
the  common  chymical  doflrine  of  principles  falfe. 

To  begin  with  acid  falts ; we  fee  that  even  lweet  wines  often,  of  them-  shewn  in  the 
felves,  degenerate  into  four  vinegar,  which  will  difiolve  coral,  feve-  acid  kind. 
ral  Hones,  calcined  lead,  and  other  minerals.  The  water  imbibed  by 
the  roots  of  trees,  is,  in  thofe  that  bear  lemmons  and  barberries,  chang- 
ed into  liquors  abounding  with  faline  corpufcles,  that  enable  them  to 
affed:  the  organs  of  taft,  and  ad  as  acids  on  pearls,  (3  c.  Guaiacum,  al- 
io, and  feveral  other  woods,  that  do  not  taft  at  all  four,  will,  by 
being  diftill’d  in  retorts,  afford  fpirits  plentifully  furnifhed  with 
acid  particles,  which,  as  I have  tried,  hifs  upon  alkali’s,  diffolve 
coral,  and  even  lead  it  felf,  calcined  into  minium,  and  make  Saccha- 
rum  Saturni  of  it.  Many  other  vegetable  bodies,  alfo,  do,  without 
addition,  afford  the  like  acetous  liquors.  If  it  be  objected,  that  thefe 
pre-exifted  in  the  bodies  whence  they  proceeded,  and  were  only  ex- 
tricated by  the  operation  of  the  fire  •,  I exped  that  this  fhould  be 
prov’d  for  the  fweeteft  bodies,  and  thofe  of  different  kinds,  as  fugar 
and  honey,  afford  a fort  of  fpirits,  which  are  fharp  and  piercing. 

And  in  feveral  cafes,  where  we  are  fure  that  acid  fpiritS'  were  plentiful 
ingredients  of  a compofition,  as  in  Saccharum  Satnrni , and  that  magi- 
ftery,  called  fait  of  coral,  13 c.  experience  fhews,  that  the  liquor  which 
comes  over,  by  diftillation  in  retorts,  is  not  acid,  but  quite  of  another 
kind.  I would  not  hence  be  concluded  to  deny,  that  acid  falts  may 
in  fome  mixed  bodies,  be  fo  aftociated  with  others,  and  obfcured  by 
them,  as  not  to  be  difcernable  to  the  taft,  till  they  are  feparated  by 
the  operation  of  the  fire.  But  to  fhew,  that  acid  falts  were  de  fatto 
pre-exiftent,  as  acid  ones,  in  the  body  that  affords  them,  there  mult 
be  fome  pofitive  proof,  other  than  the  liquors  diftill’d  from  them  ; 
fince  they,  as  we  have  already  argued,  may  be  not  barely  extricated,, 
but  have  their  acidity  produced  by  the  operation  of  the  fire.  And  falt- 
petre,  tho*  it  have  no  acid  taft,  may  be  made  to  afford,  by  diftilla- 
tion, above  three  quarters  of  its  weight  of  a highly  acid  liquor  ; 
yet  it  appears  not,  that  fuch  a great  proportion  of  acid  particles,  or 
poffibly  any  conffderable  proportion  at  all,  is  employed,  by  nature, 
in  the  compofition  of  nitre.  Nor  ought  it  to  feem  incredible, 
that  acid  falts,  as  well  as  others,  fhou’d  be  producible  by  the  various 
feparations,  attritions,  coalitions,  and  changes  of  texture,  which  may 
be  caufed  feveral  ways  •,  and  efpecially  by  the  operations  of  the  fire, 
that  makes  a vehement  and  various  agitation  of  all  the  minute  parts- 
of  a body,  and  may  therefore  eafily  fplit  or  break  fome  of  them,  and, 
as  k were,  grind  others  againft  one  another,  and  in  fliort,  fo  alter 
their  bulk,  figure  and  motions,  as  to  make  them  fit  to  ftab  or  cut 
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the  tongue,  and  the  other  bodies  they  work  on,  after  the  manner  of 
thofe  fubftances  we  call  acid. 

We  have  an  eminent  inftance  of  the  production  of  volatile  falts  in 
the  fait  obtainable,  by  diftillation,  from  foot  •,  for  tho’  the  wood  we 
burn  in  our  chimneys,  feems  to  have  nothing  of  the  tad,  or  fmell 
of  urinous  falts ; nor  the  diffolutions  of  the  faline  parts  of  fuch  wood 
been  obferv’d  to  have  any  affinity,  in  taft  or  odour,  with  the  fait  of 
foot  ; yet  when  wood  is  firft  burnt  in  the  fire,  and  then  the  foot  afford- 
ed by  it,  duly  diftill’d  and  rectified  in  proper  veffels,  there  is  obtained 
a fpirit,  and  a white  volatile  fair,  that  in  fmell,  and  taft,  and  feveral 
operations,  appear  to  be  nearly  allied  to  thofe  of  human  blood,  or 
urine,  and  may  eafily  be  miftaken  for  them. 

But  this  double  operation  of  the  fire  is  not  always  neceffary  to  the 
productions  of  volatile  falts  out  of  vegetables  •,  for  tho’  by  diftilling 
them  in  retorts,  we  generally  obtain  no  dry  fait,  but  a fourifh  fpi- 
rit, with  which  I have  diffolv’d  coral,  lead,  and  other  hard  bodies, 
that  urinous  fpirits  would  not  work  on  ; and  tho’  being  put  upon  urinous 
falts,  they  make  a great  hiding,  and  conflict ; yet  I have  from  muftard- 
feed,  that  had  been  kept  for  a convenient  time,  obtained,  by  diftilla- 
tion, a volatile  fait  that  fiftened  it  felf  prettily,  in  figured  grains, 
to  the  upper  part  of  the  "receiver,  and  this  at  the  very  firft  diftillation  ; 
fo  that  there  was  no  need  of  rectifying  the  diftill’d  matter  to  feparate 
that  lalt.  And  by  an  eafy  way  we  may,  out  of  very  many  vegetables, 
firft  duly  prepared,  without  adding  any  thing  to  them,  by  bare  diftilla- 
tions  in  retorts,  obtain  plenty  of  volatile  fpirits  and  falts,  which,  by 
their  fugacity,  colour,  fmell,  taft,  &c.  prove  fo  like  the  fait  and  fpi- 
rit of  urine,  foot,  &c.  that  he  who  knew  nothing  of  the  manner  where- 
in they  were  made,  wou’d  readily  conclude  they  belong’d  to  one  or 
other  of  thofe  forts  of  bodies. 

I have,  alfo,  fometimes  produced  a volatile  fait,  which  wou’d  rea- 
dily be  pronounced  urinous,  from  a mineral  it  felf;  nor  was  this  the 
only  fbffil  from  which  experience  affures  me,  fait  of  this  kind  is  ob- 
tainable. 

It  is  not  univerfally  true,  that  faline  fubftances,  which  appear  vola- 
tile, and  afeend  in  the  form  of  fait,  are  of  an  urinous  nature,  and 
enemies  to  acids.  For  I have  had  from  verdigreafe,  diftill’d  per  fe , 
with  a ftrohg  fire,  a very  acid  fpirit,  which  being  warily  rectified,  af- 
forded firft  a four  phlegm,  and  then  a piercing  fpirit,  fharper  than  it ; 
leaving  behind,  in  the  veffel,  fome  few  lpoonfuls  of  a dark  colour’d 
liquor  ; which,  being  fet  afide,  and  fuftered  to  reft,  did,  in  great 
part,  fnoot  into  tranfparent  cryftals,  large,  thin,  and  almoft  like  thofe 
of  ftlver  diffolv’d  into  Aqua  fortis : they  appeared  prettily  figured  at 
the  edges,  but  were  fo  odly  connected  among  themfelves,  that  I could 
not  refer  them  to  any  of  the  known  geometrical  figures  ; and  their 
brittlenefs  made  them  the  lefs  traCtable  5 but  their  fmell,  which  was 
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ftrangely  piercing,  and  not  inoffenfive,  argued  them  to  be  of  the 
fame  nature  with  the  acid  fpirit  which  had  come  over  with  them. 

But  there  is  a more  conftant  and  eafy  method  of  producing  fuch  a 
volatile  fait  •,  for,  if  amber  be  gradually  and  carefully  diftill’d,  it  will 
afford,  befides  the  phlegm,  fpirit,  and  oil,  a dry  fubftance  ; which, 
tho’  the  chy miffs  call  the  volatile  fait  of  amber,  I found  to  be  really 
of  an  acid  nature,  upon  feveral  of  thofe  trials,  by  which  we  difcern  a 
body  belongs  to  the  family  of  acids. 

The  laft  fort. of  fa  Its  to  be  fhewn  producible,  are  the  alkaline,  or 
fix’d,  which  feem  oppofite  to  acid  ones  ; making  a conflict  with  them, 
and  performing  feveral  operations  contrary  to  theirs. 

As  to  the  origin  of  thefe  fix’d  falts  of  calcined  bodies,  the  chymiffs 
are  not  of  one  mind  : the  moft  univerfal  opinion,  before  Helmont*  s 
time,  and  even  of  later  chymiffs,  feems  to  have  been,  that  thefe  fix’d 
alkalies  pre-exift  in  mix’d  bodies  and  that  the  fire  only  feparates,  or 
extricates  them  from  the  parts  of  the  compound.  But  Helmont  has 
ingenioufly  conjectured,  that  thefe  lixiviate  falts  do  not  pre-exiff,  in 
their  alkaline  form,  in  the  bodies  that  afford  them  ^ but  are  pro- 
ductions of  the  fire,  by  whofe  violent  aCtion,  a part  of  the  fait,  which, 
in  the  concrete,  is  naturally  all  volatile,  lays  hold  of  fome  parts  of 
the  fulphur  of  the  fame  body,  and  fo,  both  together  are  melted,  and 
fix’d  into  an  alkali  •,  which  fixation  he  exemplifies,  by  what  happens 
when  falt-petre'  and  arfenic,  tho’  both  volatile,,  being  expofed  to  the 
fire,  are,  by  its  operation,  flux’d,  and  made  to  fix  each  other.  But 
I doubt,  whether  this  account  be  clear  and  fatisfaClory  *,  efpecially  if 
’ds  applied  to  all  fix’d  alkalies.  For  it  may  be  queftion’d,  whether 
it  has  yet  been  prov’d,  what  Helmont  teaches,  that  all  the  fait  of  mix’d 
bodies,  before  their  cumbuftion,  is  volatile  : nor  is  it  declared  what 
volatile  fait  is  meant  ; tho’  it  be  plain,  that  fome  bodies,  which  afford 
a fix’d  fait,  abound  in  acid  fpirits,  as  oak,  box,  &c.  and  others,  as 
hartfhorn,  blood,  abound  in  urinous  falts,  that  exercife  hoftility 
with  acids.  And  from  fome  bodies  I can  obtain  both  acid  fpirits,  and 
fuch  as  are  called  urinous.  ’Tis  not  eafy  to  explain,  how  the  volatile 
fait  comes  to  unite  it  felf  fo  intimately  with  the  oil  ; and,  tho’  this  be 
alfo  volatile,  to  compofe  with  it  a body  able  to  endure  the  violence  of 
the  fire  ; fince  we  have  more  than  once  try’d,  that  the  volatile  fait  of 
urine,  or  of  hartfhorn,  and  a chymical  oil,  as  of  turpentine,  or  the 
like,  being  put  together,  the  fait  will,  indeed,  aflociate  to  it  felf  fome 
particles  of  the  oil  ; but  will,  neverthelefs,  with  them  fublime,  by  a 
very  gentle  fire,  in  the  form  of  a fait.  And  the  example  that  Helmont 
gives  of  arfenic  and  nitre,  feems  unfatisfa&ory  ■,  becaufe,  upon  mix- 
ing equal  parts  of  thofe  two  bodies,  and,  in  a ftrong  crucible,  fulmi- 
nating them  together,  a great  part  of  the  mixture  was  driven  away  by 
the  fire,  fo  little  alter’d,  that  ’twas  very  dangerous  to  be  too  bold  with 
the  fumes  •,  and  a large  part  of  what  remained,  was  fix’d  only  in  com- 
parifon  of  the  crude  arfenic,  but  not  comparably  to  fait  of  tartar,  or 
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Cbymiftry.  other  true  alkali  : and  the  conftancy  of  the  part  that  was  more  fixed, 
may,  probably,  be  afcribed  to  the  falt-petre  ; which  we  know  will, 
without  the  help  of  arfenic,  afford  a great  deal  of  fixed  fiilt,  if  about 
half  of  it  be  burnt  away  by  the  help  of  powder’d  charcoal,  or  fome 
other  convenient  ingredient.  It  alfo  weakens  this  inftance  of  Helmont'% 
that  there  are  other  inftances  in  which  we  obferve  no  fuch  thing  hap- 
pen, as  his  hypothefis  would  make  one  expedl.  For,  common  fulphur 
is  by  chy mills  faid  to  abound  in  an  oily  part,  upon  whole  account  it  is 
very  inflammable  •,  fo  that  they  would  have  other  inflammable  bodies 
to  hold  that  property,  by  participating  of  fulphur.  That  this  con- 
crete, alfo,  abounds  in  fait,  is  evident,  according  to  their  principles, 
by  the  acid  menftruum  it  affords,  which  goes  under  the  name  of  Oleum 
fulphuris  per  campanani.  Yet  thefe  ingredients,  combined  by  nature, 
make  up  a concrete,  which  both  in  clofe  veffels,  and  the  open  fire,  is 
almoft  totally  volatile.  And  in  that  mixture  of  the  highly  dephlegmed 
fpirits  of  wine,  and  of  urine,  that  Helmont  calls  the  off  a alba  •,  tho’  the 
urinous  falts  manifeftly  combine  with  the  fpirit  of  wine,  which,  being 
totally  inflammable,  the  chymifts  refer  to  their  fulphur  ; yet  the  coagu- 
lated part  does  not,  by  this  affociation  of  ingredients,  grow  fixed,  but 
proves  very  volatile.  It  might  here  be  urg’d,  in  favour  of  the  com- 
mon opinion  of  the  pre-exiftence  of  alkalies  in  mixed  bodies,  firft,  that 
there  is  no  need  to  fuppofe  a colliquation  of  falts,  with  fulphurs,  oils, 
or  any  thing  elfe,  to  produce  fixed  falts  •,  fince  that  fuppofition  does 
not  explain,  how  two  volatile  bodies  come  to  compofe  one  that  is  fixed  •, 
and  fince  ’ tis  plain,  that  a body  yet  more  fixed,  may  be  made  without 
any  affociation  of  different  principles.  For,  the  earth,  that,  together 
with  the  alkali,  remains  in  the  allies  of  a burnt  body,  is  more  fixed 
than  the  alkali  it  felf  ; and  yet  derives  not  its  fixity  from  any  combi- 
nation of  elements,  or  principles,  but  from  the  groffnefs,  folidity,  or 
weight,  and  unfitnefs  for  avolation,  in  the  corpufcles  it  confifts  of. 
Secondly,  fome  inftances  are  alledg’d,  wherein  there  is  fuppofed  a di- 
minution of  the  quantity  of  the  fixed  alkali  of  the  concrete,  by  opera- 
tions that  are  faid  to  carry  off  the  volatile  fait,  before  the  body  comes 
to  be  incinerated.  But,  it  may  be  anfwer’d,  that,  perhaps,  thofe  va- 
rious operations  did  but  rarifie  and  volatilize  part  of  the  pre-exiftent 
alkali,  and  fo  left  the  lefs  of  it  to  be  recovered  by  calcination  > as,  the 
chymifts  tell  us,  fermentation  rarifies  the  oily  parts  of  the  juice  of 
grapes,  and  fubtilizes  them  into  vinous  fpirits,  and  fo,  greatly  leffens 
the  quantity  of  the  oil.  And  thus,  when  wood  is  burnt  in  a chimney, 
’tis  not  in  the  form  of  an  acid  fait,  which  is  the  only  one  commonly 
obferv’d  to  be  driven  away  by  diftillation  in  clofe  veflels,  but  in  the 
form  of  an  urinous  fait,  that  the  faline  part  of  the  wood  is  made  to 
afcend  j as  may  appear  by  the  diftillation  of  foot.  But  inftead  of  in- 
filling on  thefe  arguments,  we  need  only  obferve,  that  tho’  by  diftilla- 
tion, or  any  other  known  way  of  treating  falt-petre,  there  is  no  oil  to 
be  feparated  from  it  ; yet  above  half  the  body  of  it  may  be  eafilyand 

quickly 
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quickly  turn’d  into  a fixed  fait,  in  colour,  taft,  and  operation,  much  Chymiftry. 
like  that  of  tartar,  and  other  incinerated  vegetables.  And  fuch  an  \y~\ 
alkali  I have  made,  without  the  help  of  inje&ed  coals,  or  any  other 
body  furnifiied  with  a cumbuftible  fulphur  *,  fo  that  it  feems  not  uni- 
verfally  true,  that  to  the  production  of  an  alkali,  there  is  necefiary  to 
be  at  hand,  an  oil  or  fulphur,  to  be  laid  hold  on  by  the  volatile  fiit, 
and  fixed  together  with  it.  But  this  experiment  is  far  more  agreeable 
to  our  doftrine,  which  derives  all  thofe  falts  from  the  fize,  fhape,  and 
folidity,  or  weight  of  the  faline  corpufcles  ; fince  the  fame  falt-petre, 
whofe  greater  portion,  by  the  forefaid  operations,  will  be  reduced  to  a 
fixed  alkali,  may,  by  being  diftill’d  with  a convenient  bole,  have  its 
greater  portion  brought  over  in  the  form  of  an  acid  fpirit,  or  fait  ; 
which  it  felf  may  afterwards  be  made  to  concur,  materially  to  the  pro- 
duction of  an  alkali.  I might  add,  that  even  from  one  of  Helmcnt’s 
own  experiments,  this  conclufion  follows  : for  he  affirms,  that  by  the 
addition  of  more  alkaline  fait,  and  the  operation  of  the  fire,  the  earth 
it  felf  that  is  in  the  allies,  may  be  turn’d  into  fait  : which,  if  true, 
argues,  that  a fixed  fait  may  be  made  of  what  was  not  before  either  of 
a faline,  or  of  an  oleaginous  nature  j and,  confequently,  without  any 
fuch  combination  of  fait  and  fulphur,  as  his  hypothefis  fuppofes.  From 
this  experiment  I may,  alfo,  infer  the  poflible  origin  of  alkalies,  by 
the  mechanical  changes,  that,  without  the  addition  of  oil  or  fulphur, 
the  operations  of  the  fire  produce  in  the  parts  of  a mixed  body  •,  fince 
earth  feems  the  moll  indifpofed  of  any  part  of  the  concrete,  except 
water,  to  be  turn’d  into  fixed  fait. 

I mull  not  here  omit  an  obfervation  I have  made,  which  feems  to  Egyptian  «?- 
overthrow  the  opinion  of  thofe,  who  will  have  the  violence  of  the  fire  tre\  anattw 
to  be  always  a necefiary  agent  in  the  production  of  a fixed  or  lixiviate  Baikal/*1*' 
alkali.  Having  fome  fait,  fent  for  a preient  out  of  the  Eaft,  to  a 
nobleman,  who  had  been  ambafiador  for  his  Britifh  majefty  at  the 
Ottoman  court,  and  affirm’d  to  be  the  true  Egyptian  nitre,  fo  much 
talk’d  of  by  the  ancients  •,  I found  it  to  agree  much  better  with  the 
notion  books  had  given  me  of  it,  than  with  that  fort  to  which  chy- 
mifts  generally  give  the  name  of  nitre,  and  which,  indeed,  is  the  only 
nitre  to  be  ufually  met  with  in  our  fhops. 

This  fait,  I found,  was  very  apt  to  imbibe  the  rnoifl:  air’,  as  calcin’d 
tartar,  and  other  fixed  alkalies  are.  But  what  makes  to  our  prefent 
purpole  was,  that  having  upon  this  crude  Eyptian  nitre  poured  fpirit 
of  fait  •,  the  acid  liquor  prefently,  even  in  the  cold,  work’d  brilkly 
upon  it,  as  if  it  were  a fix’d  alkali.  And  hence,  by  the  way,  we  fee 
the  juftnefs  of  that  exprefiion  of  Solomon , when,  to  reprefent  things 
-very  incongruous  to  one  another,  he  mentions  the  difagreement  of 
vinegar  and  nitre  •,  for  prefuming  that  Solomon , who  reigned  in  Judea , 

-a  country  near  to  Egypt , and  had  much  commerce  with  the  Egyptians , 
made  ufe  of  their  nitre,  as  the  bell,  if  not  the  only  fort  known  in  his 
rime  and  country  j and  .finding  that  nitre  is  mention’d  by  the  prophet 
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Chymijlry.  Jeremy , as  a very  abfterfive  thing,  and  fit  to  cleanfe  womens  fkins* 
which  is  a known  virtue  of  fix’d  alkalies,  but  no  more  than  the  for- 
mer obferv’d  in  common  falt-petre  •,  I pour’d  upon  it  fome  ftrong 
vinegar,  and  found,  as  I expedled,  that  there  prefently  enfued  a ma- 
nifeft  conflict,  with  noife  and  many  bubbles.  Hence  it  appears,  that 
Egyptian  nitre,  acknowledg’d  to  be  a native  fait,  and  made  only  by 
the  evaporation  of  the  fupeffluous  water  of  the  Nile , is  yet  of  a lixi- 
viate nature,  or,  at  lead,  abounds  with  particles  that  are  fo  ; tho’ 
produced  without  precedent  incineration,  and  the  matter  of  it  expos’d 
to  no  violence  of  the  fire,  to  make  it  afford  an  alkali. 

I pretend  not,  however,  to  fay,  that  alkalies  may  not  be  produced 
in  multitudes  of  mix’d  bodies,  efpecially  in  many  vegetables,  after  the 
way  propofed  by  Helmont.  It  will  fuffice,  for  my  purpofe,  if  fome 
bodies,  belonging  to  this  family,  or  kind  of  falts,  may  be  produced 
at  all.  And,  tho’  I do  not  affert,  that  all  fix’d  alkalies  are  produftions 
of  the  fire,  or  made  by  the  help  of  it,  yet  I do  not  remember  any, 
except  Egyptian  nitre,  but  what  are. 

Chymifts,  generally,  look  upon  fpirit  of  nitre,  and  Aqua  fortis , as 
containing  not  alkaline,  but  acid  falts  ; which  they  conclude  from  the 
taft,  as  well  as  from  the  great  ebullition  that  is  made,  when  thofe 
liquors  are  pour’d  on  fait  of  tartar,  fix’d  nitre,  pot-alhes,  or  other 
unquefiion’d  alkalies.  That  fea-falt,  likewife,  contains  no  alkali,  is 
generally  allow’d  ; the  fpirit  of  it  being  juftly  reckon’d  among  the  acid 
ones  : and  when  I purpofely  examin’d  that  concrete,  by  diftillation,  the 
remaining  fait,  tho’  the  fire  had  been  violent,  was  very  different  from 
alkalies  ; yet,  I,  feveral  times,  made  the  following  experiment  with 
fea-falt,  that  retain’d  all  its  acid  fpirit.  Upon  well-dry’d,  and  pow- 
der’d fea-falt,  plac’d  in  a retort,  we  pour’d  fometimes  an  equal,  and 
fomerimes  a double  weight  of  good  fpirit  of  nitre,  or  Aqua  fortis  ; 
and  leifurely  diftilling  all  that  would  come  over,  we  took  out  the  dry 
fait,  remaining  at  the  bottom  ; which  we  found  much  chang’d,  both 
as  to  colour  and  taft.  This  fait,  being  again  powder’d,  and  put  into 
a crucible,  placed  in  a convenient  fire,  was,  by  the  repeated  injection 
of  well-kindled  charcoal,  made  to  flafh  feveral  times,  almoft  like  melt- 
ed nitre  ; and  when  it  would  flafh  no  longer,  the  remaining  matter, 
being  taken  out,  did,  in  great  part,  appear  of  an  alkaline  nature  ; for 
it  had  a fiery  taft  ; and  if  fpirit  of  nitre,  or  Aqua  fortis , were  poured 
thereon,  it  would  make  an  ebullition  : it  turn’d  fyrup  of  violets  green, 
and,  in  fhort,  exhibited  various  phenomena  of  alkaline  falts. 

There  is  another  way  of  making  an  alkali  out  of  nitre,  thus  : pour 
upon  it  an  equal  weight,  or  half  the  weight,  of  ftrong  oil  of  vitriol  ; 
and  having  diluted  the  mixture,  with  a convenient  proportion  oi  fair 
water,  diftil  it,  by  degrees,  till  there  remain  a very  dry  fubftance  ; 
powder  this,  and  mix  it  well,  with  about  an  eighth  part  of  beaten 
charcoal  *,  keep  them  in  fufion,  in  a ftrong  clofe  crucible,  till  the 
mafs  grow  very  black,  and  a little  of  it  being  taken  out,  with  a wire, 
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taffs  fiery  ; then,  take  out  the  mixture,  which  will  very  eafily  imbibe  Chymiftry. 
the  moifture  of  the  air,  and  you  will  find  it,  at  lead  while  *tis  hot  and 
dry,  of  a more  fiery  lixiviate  tnft,  than  fait  of  tartar  it  felf.  It  will 
make  an  ebullition  with  acid  fpirits,  and  precipitate  feveral  folutions 
made  with  them  ; it  will  turn  fyrup  of  violets  green,  and,  in  fhort, 
difeover  it  felf,  many  ways,  to  be  of  an  alkaline  nature  •,  tho’  it  be 
affociated  with  a fulphur,  that  may,  by  various  methods,  be  made  ap- 
pear to  be  plentifully  contain’d  therein. 

It  is,  alfo,  remarkable,  how  the  fame  body,  without  the  addition 
of  any  other  fait,  may,  by  varying  the  manner  of  the  fires  applica- 
tion to  it,  be  made  to  afford  either  little  elfe  than  acid  falts,  or  a 
leffer  or  greater  quantity  of  alkali.  For,  if  fine  falt-petre  be  dexte- 
roufly  diftill’d,  with  about  thrice  its  weight  of  fome  proper  earth, 
not  powder’d  bricks,  it  will,  fometimes,  afford  very  near  as  much  fpr- 
rit  of  nitre,  as  the  fait  weigh’d  ; and  tho’  this,  like  other  liquors,  be 
not  without  phlegm,  yet  it  may  be  doubted,  whether  moft  of  it  were 
not  produc’d  by  the  tranfmuting  operation  of  the  fire  : however,  we 
may  fuppofe,  that  five  parts  of  fix,  or  fix  of  feven,  have  been  diftill’d 
into  dephlegm’d  fpirit. 

But,  if  by  frequent  injecting  into  flux’d  falt-petre,  fmall  pieces  of 
kindled  charcoal,  till  it  will  flafh  no  more,  fix’d  nitre  be  made  ; you 
may  obtain  therefrom,  half  its  weight  of  an  alkaline  fait,  that  many 
would,  by  its  taft  and  operations,  guefs  to  be  fait  of  tartar. 

But,  farther,  to  fliew,  how  much  the  production  of  this  alkali  de- 
pends upon  the  operation  of  the  fire,  which,  as  *tis  varioufly  applied, 
may  vary  the  texture  of  the  falt-petre  *,  I made  the  following  experi- 
ment. We  took  a pound  of  good  falt-petre,  grofly  beaten,  and  having 
laid  it  in  a conical  heap,  upon  a flat  tile,  that  the  air  might,  on  all 
fides,  have  accefs  to  it,  we  caufed  the  upper  part  of  it  to  be  kindled 
by  a little  fragment  of  burning  coal  3 then,  with  an  iron  rod,  we 
dexteroufly  ftirr’d  the  kindled  part  of  the  nitre,  that  the  ignition 
might,  prefently,  be  communicated  to  as  many  parts  of  the  fait  as 
poffible  : and  this  nimble  agitation  of  the  mafs,  was  continued  to  the 
end  of  the  operation  -,  by  which  method,  within  few  minutes,  we  ob- 
tain’d, more  than  once,  out  of  16  ounces  of  falt-petre,  io  ounces  of 
fix’d  nitre,  very  lixivial  in  tail  and  operation,  and  of  a pleafant 
greenifh  blue  colour,  deeper  than  fait  of  tartar  will  ufually  be 
brought  to,  by  being,  in  a crucible,  kept  twenty  times  as  long  in  a 
ftrong  fire. 

This  experiment  fhews  what  quantity  of  alkaline  fait  is,  by  a 
different  operation  of  the  fire,  obtainable  from  crude  nitre  j which, 
in  a diftillation,  fkil fully  made  for  the  purpofe,  may  be,  in  great 
part,  driven  over  in  the  form  of  acid  fpirit  and  phlegm,  fo  as  to  leave 
a furprizingly  fmall  quantity  of  true  alkali  behind  it.  Nay,  fometimes, 

I could  fcarce  find  any  at  all,  tho’  I purpofely  try’d  to  feparate  it 
from  the  tobacco-pipe  clay,  wherewith  the  fait  had  been  mix’d  3 and 
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Chymiftry.  this,  after  a diftillation,.  wherein  not  half  of  the  nitre  had  been  driven 
into  the  receiver  in  the  form  of  fpirit. 

And,  to  fhew,  that  to  make  the  fix’d  fait  of  nitre,  the  abtual  in- 
flammation of  it  in  the  open  air,  is  not  neceffary  •,  and  that  ’tis  pof- 
fible  to  make  an  alkali  of  nitre,  tho’  no  combuftible  body  be  added 
to  kindle  the  corpufcles  of  the  fait  by  its  fulphur  ■,  and,  by  the  aflfocia- 
tion  of  fome  part  of  the  fulphur,  with  the  faline  parts  of  the  nitre, 
to  compofe  an  alkali  ; I more  than  once,  with  a convenient  quantity 
of  good  falt-petre,  carefully  mix’d  about  an  eighth  part  of  tobacco- 
pipe  clay,  and  putting  the  mixture  into  a crucible,  clofely  luted  at 
the  top,  we  kept  it,  by  a graduated  fire,  in  fufion  for  fome  hours  ; 
and  found,  that  the  remaining  fait  was  turn’d  into  an  alkali-,  of  a fair 
blue  colour,  like  the  better  fort  of  that  fix’d  nitre,  which  is  made 
with  charcoal.  Thefe  two  experiments  feem  plainly  to  argue,  that  to 
the  making  of  fix’d  nitre,  which  is  confefs’d  to  be  an  alkali,  a proper 
change  of  texture  may  fuffice  ; whether  that  change  be  attempted  in 
open  vefifels,  or  in  clofe  ones,  with,  or  without  the  addition  of  the 
fulphur  of  charcoal,  or  any  other  combuftible  body.  I,  alfo,  fuccefs- 
fully  attempted  to  make  an  alkali  of  filt-petre,  by  melting  moderate 
quantities  oi  it,  feveral  ways,  and  keeping  it  in  fufion,  with  fome 
metals.  And  to  obviate  the  fufpicion,  that  fome  chymifts  might  have, 
of  the  material  concurrence  of  a large  portion  of  the  combuftible 
fulphur,  prefum’d  to  be  in  the  ignobler  metals,  to  the  production  of 
the  nitrous  alkali  •,  I fhall  add,  that  our  experiment  fucceeded,  when 
we  made  it,  more  than  once,  with  very  fine  filver,  whofe  fulphur,  if 
it  have  any,  is  granted  to  be  fix’d,  or  incombuftible.  And,  I remem- 
ber, the  laft  trials  afforded  us  a bluifh  alkali,  tho’  there  were  em- 
ploy’d a fifth  part  of  filver  in  proportion  to  the  nitre  •,  and  tho’ 
the  fire  was  fo  moderate,  as  not  to  melt  the  metal,  that  was  in  thin 
plates  : and  of  an  ounce  put  in,  there  wanted  but  four  grains  i which 
fmall  lofs,  might  well  be  imputed  to  accidents. 

Alkalies  And  as  lixiviate  falts,  and  alkalies,  may  thus  be  produced,  by  the 
tranjmutable  operation  of  the  fire  •,  fo,  may  they  be  deftroy’d,  or  depriv’d,  of  their 
fasces.  “ " alkaline  form,  and  turn’d  into  a fubftance  of  a nobler  nature,  by  the 
fame.  We  took  a tolerable  quantity  of  a good  fait  of  tartar,  that 
had  been  purified  by  folution  and  coagulation  ; and  having  put  it-dnto 
a clean  crucible,  we  kept  it  in  a ftrong  fire,  that  made  the  crucible 
red  hot,  for  a confiderable  time  i then,  at  length,  giving  it  a ftronger 
fire,  we  poured  it  out,  and  again  diffolv’d  as  much  of  it  as  we  could 
in  cold  water,  which  being  fct  to  run  thro’  cap-paper,  there  appear’d 
in  the  filtre,  a moderate  quantity  of  matter,  that  would  not  diffolve 
in  the  water,  but  was  turn’d  into  a kind  of  earthy  fubftance  •,  then 
re-coagulating  the  folution,  that  had  pafs’d  thro’  the  filtre,  into  dry 
fait,  we  again  expofed  it  in  the  crucible  to  a ftrong  fire  •,  and  putting 
it  into  frefh  water,  we  perceived  it  would  not  totally  diffolve,  but 
kft,  in  the  filtre,  a (lime,  or  mud.  And,  in  this  manner,  we  pro- 
ceeded 
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ceeded  to  ignite,  difiolve,  filter,  and  coagulate  the  fame  fait  of  tartar  Chymifiry. 
for  fixteen  times,  and  ftill  found  filch  an  earthy  fubftance  remaining  in  y/Y\J 
the  filtre  ; and  the  reft  of  the  fait  of  tartar  fo  little  altered,  that  I con- 
cluded it  highly  probable,  the  remaining  part  might,  by  the  fame  way 
of  management,  be  brought  to  yield  more  and  more  of  that  fame  fub- 
ftance, which  either  was  earth,  or  of  kin  to  it  ; being  fomewhat  of  a 
nature  very  different  from  fait  of  tartar  j fince  it  was  not  fiery  on  the 
tongue,  and  indiffoluble  in  water. 

It  may  illuftrate,  and  add  probability  to  what  we  have  faid  about 
the  produciblenefs  of  falts,  to  confider  the  compofition  and  re-compo- 
fition  of  faline  particles,  and  their  operations  on  other  bodies,  and  on 
one  another.  For  if  it  appear,  that  by  thefe  manifeft  and  mechanical 
ways,  fuch  alterations  may  be  made,  and  fuch  qualities  produced,  as 
are  either  altogether,  or  very  near  as  confiderable  as  thofe  which  difcri- 
minate  the  feveral  families  of  falts  from  one  another,  and  from  the 
chymical  principles,  it  will  be  judged  the  more  credible,  that  thefe 
families  of  falts  may  be  either  tranfmuted  into  one  another,  or  other- 
wife  produced. 

To  fhew  that  common  fait  it  felf,  which  feems  the  mod  primitive  Common  fair 
and  fimple  among  grofs  and  vifible  falts,  maybe  produced  by  a change  producible. 
of  texture  made  in  bodies  very  different  from  it  •,  I fhall  recite  an  ex- 
periment, which  tho’  it  have  fometimes  failed  me,  yet  it  has  often  an- 
fwered  my  defire. 

Sandiver  is  a recrement  made  when,  the  materials  of  glafs  having 
been  firft  baked  together,  and  then  kept  long  in  fufion,  the  mix- 
ture calls  up  the  fuperfiuous  fait,  which  the  workmen  afterwards 
take  off  with  ladles.  This  fait,  tho’  feldom  ufed  by  mineralifts, 
and  fcarce  mentioned  by  the  writers  of  courfes  in  chymiftry,  I have 
employed  to  feveral  purpofes.  For  herein  we  have  a fait,  which  was 
once  altogether  lixiviate  i and  which,  by  being  kept  long  melted  in  a. 
ftrong  fire  with  the  fand,  muff:  have  had  its  faline  corpufcles  varioufly 
and  forcibly  ground  or  rubb’d  againft  one  another,  and  againft  the 
particles  of  the  fand  •,  fome  of  which  it  may  alfo  diffolve  and  retain  : 
however,  by  thefe  rude  juftlings  and  mutual  attritions,  I thought  it 
very  probable,  that  the  alkali  muft  have  been  varioufly  and  confide- 
rably  altered  ; fo  that  fandiver  may  conffft  of  portions  differently  qua- 
lified, both  with  regard  to  the  lixiviate  fait  thac  was  at  firft  employed, 
and  to  one  another. 

We  diffolv’d  a confiderable  quantity  of  good  fandiver  in  fair  wa- 
ter, filter’d  the  folution,  and  fet  it  to  evaporate  in  a digeftive  fur- 
nace, till  a faline  cruft  fpread  it  felf  upon  the  top  of  the  liquor ; then, 
fuffering  it  to  cool  and  cryftallize,  we  broke  that  cruft,  to  come  at  the 
cryftals,  and  fet  the  liquor,  we  had  poured  off  from  them,  to  eva- 
porate further,  and  fhoot  again  ; and  in  this  method  we  proceeded 
as  long  as  we  thought  proper  : by  this  means  we  obtained  many 
cryftals,  whofe  figures  were  not  the  fame,  tho’  moft  of  them  trans- 
parent* 
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Chymiftry.  parent  and  prettily  fhap’d  ; but  the  chief  thing  for  which  I mention 
this  experiment  is,  that  by  proceeding  thus,  I more  than  once  ob- 
tained, not  on  the  very  fur  face  of  the  water,  as  is  ufual  in  the  con- 
cretions of  fea-lalt,  but  in  other  parts,  and  chiefly  beneath  the  fur- 
face  of  the  faline  cruft,  a confiderable  number  of  grains  of  fait,  that 
better  anfwered  to  the  defeription  of  common  file  than  diflolv’d  and 
filter’d  fea-falt  it  felf;  for  thefe  grains  were  large,  and  as  like  little 
cubes,  as  if  they  had  been  made  by  a fkilful  jeweller  ; and  their  furfa- 
ces  had  a fmoothnefs  and  glofs  much  furpafling  what  I had  ever  ob- 
ferved  in  common  fait. 

I may  confirm  the  difference  I have  mentioned,  to  be  between  fandi- 
ver  and  common  alkalies,  by  this,  that  having  fet  a large  quantity 
of  the  filter’d  folution  of  iandiver  to  coagulate  in  a cool  place,  and 
thereby  brought  a great  part  of  the  fait  to  coagulate  into  cryftals, 
almoft  like  thofe  of  nitre,  but  fo  very  diaphanous,  that  feveral  of 
them  were  clear  as  rock-cryftal  ; I did  not  obferve  them  to  relent  by 
the  moifturc  of  the  air,  in  a long  time,  tho’  the  glafs  they  were  kept 
in,  was  negligently  covered  with  paper  only  : which  argues  their  tex- 
ture to  have  been  remote  from  that  which  is  proper  to  alkalies  ; and 
fhews  them  to  be,  alfo,  falts  of  a peculiar  nature.  If  they  were  expo- 
fed  to  a gentle  heat,  they  would,  in  no  long  time,  lofe  their  tranfpa- 
rency,  and  be  reduced  to  a fine  white  calx,  which  being  weighed,  and 
again  difiolv’d  in  water,  and  made  again  to  cryftallize,  would  be  tranf- 
parent,  and  coagulate  with  it  felf  fo  much  of  the  water  as  gave  a very 
notable  increafe  of  weight. 

Sandiver  is  by  fome  reckoned  an  artificial  body  ; my  fecond  in- 
ftance,  therefore,  fhall  be  in  a body  that  feems  natural.  If  human  urine, 
after  having  been  kept  for  fome  weeks  in  a clofed  veffel,  be  expofed 
to  a moderate  fire,  it  will  firft  yield  a fpirit  and  a volatile  fait,  then 
a large  quantity  of  phlegm,  which  being  totally  exhaled,  there  will 
remain  a dry  Caput  mortuum  ; and  this  being  warily  calcined,  diffolv’d  in 
water,  and  coagulated,  if  the  experiment  fucceed,  you  will  find  the 
fait  very  different  from  a common  lixiviate  alkali  ; or  rather,  the  faline 
concretions  will  differ  in  form,  if  not  in  kind  •,  for  I obferved  fome  to  be 
oblong,  and  to  look  like  fmall  cryftals  of  nitre,  but  others  rhomboidal : 
and  one  of  the  faireft  of  the  latter,  I kept,  for  many  days,  expofed  to 
the  air  ; and  that  in  winter,  without  finding  it  run  per  deliquium  ; as  a 
piece  of  common  alkali  of  that  bignefs  wou’d  have  done,  in  a fmall  part 
of  the  fame  time.  But  befides  thofe  numerous  faline  concretions  that  I 
cou’d  noteafily  reduceto  any  known  figure,  there  was  a confiderable  num- 
ber of  fine  grains,  refembling  common  fait;  and  were,  indeed,  moreex- 
acfftly  cubical  in  their  figure,  than  the  grains  of  fea-falt.  And  I have 
the  lefs  caufe  to  doubt,  that  the  fea-falt,  abounding  in  our  Caput  vior - 
tuum,  was  not  a common  lixiviate  alkali,  becaufe  the  Caput  mortuum, 
when  expofed  to  calcination,  began  early  to  melt  in  the  fire,  before 
it  was  near  calcined,  not  like  an  alkali,  but  fea-falt  ; becaufe  the  taft 

* - was 
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was  much  nearer  to  that  of  brine,  than  to  that  of  lixivium  and,  Chymijiry. 
Jaftly,  becaufe  it  would  make  no  conflict  with  the  fpirit  of  fait,  as  an  L/'^'V'O 
alkali  would  have  done  ; but  with  a folution  of  filver  in  Aqua  fortis , 
gave  a white  precipitate.  Having  diffolved,  and  filter’d  a large  quan- 
tity of  this  fait  of  urine,  and  fuffer’d  the  folution  to  evaporate  flowly, 
till  it  began  to  have  a fkin  •,  I found  the  cryftals  it  afforded,  in  a cool 
place,  to  be,  fome  of  them  an  inch  or  two  long,  and  fhaped  almofl 
like  cryftals  of  nitre,  only  they  were  fharper  at  both  ends  *,  and  to 
many  of  them  were  faften’d  abundance  of  minute  and  oblong  cryftals, 
prettily  fhaped,  and  placed  almoft  perpendicularly  upon  the  greater 
portions  of  fait.  Thefe  cryftals,  as  they  did  not  refemble  common 
alkalies  in  figure,  fo  they  were  unlike  to  them  in  other  refpeCts  ; for 
tho’  oil  of  tartar  per  deliquium , being  poured  upon  fome  of  them,  there 
enfued  no  manifeft  commotion,  as  happens  when  that  liquor  is  mix’d 
with  a fait,  where  an  acid  is  predominant  ; yet  being  beaten,  and  mix’d 
with  an  acid  fpirit,  as  that  of  common  fait,  they  made  not  the  leaft 
ebullition,  or  conflict,  tho’  they  were  ftirr’d  up  and  down  to  excite  it. 

Nor  did  Aqua  fortis  produce  any  hiffing  noife,  or  froth,  when  it  was 
put  upon  the  fait  of  urine  ; tho’  at  length  it  diffolved  a large  proportion 
of  it.  And  tho’  ftrong  oil  of  vitriol  being  put  upon  fome  of  the  fore- 
mentioned  cryftals,  did  readily  work  upon  them,  and  in  corroding 
them,  excited  numerous  bubbles  *,  yet  this  did  not  make  me  conclude 
the  fait  to  be  alkaline  ; becaufe  I have  obferved  oil  of  vitriol,  tho’ 
not  fpirit  of  fait,  or  Aqua  fortis , to  work,  after  the  like  manner,  upon 
common  fait,  whereof  that  the  fixed  fait  of  urine  partook,  feems  pro- 
bable from  the  phenomenon  juft  mention’d  •,  becaufe  by  impregnating 
good  Aqua  fortis , with  a competent  quantity  of  this  fixed  fait,  inftead 
of  fea-falt,  I could  make  it  corrode  foliated  gold,  even  without  heat  ; 
becaufe  fome  part  of  the  folution  of  our  fixed  fait,  that  was  more 
flowly  coagulable,  being  mix’d  with  oil  of  tartar,  prefently  grew  thick 
and  muddy,  and  foon  after  let  fall  a large  precipitate  ; and,  laftly, 
becaufe  another  part  of  the  fame  folution  did  readily  precipitate  filver 
diflolv’d  in  Aqua  fortis , but  would  not  difcolour  a ftrong  folution  of 
fublimate  made  in  fair  water  from  which  a common  lixiviate  alkali 
would  have  immediately  (truck  down  an  orange-colour’d  powder. 

A fufpicion  I once  had,  that  the  common  fait,  ufed  to  feafori  our 
aliment,  might,  in  fome  degree,  impregnate  our  urine,  occafioned  me 
to  examine  that  of  horfes  ; which  I found  to  require  rather  a (horter 
putrefaction  than  human  urine,  to  fit  it  for  diftillation.  By  the  fpirit 
and  volatile  fait  of  this  fluid,  which  are  eafily  obtain’d,  it  feem’d  pro- 
bable, that  the  fixed  fait  would  have  been  not  unlike  that  of  human 
urine  •,  tho’  I had  not  an  opportunity  to  examine  the  Caput  mortuum. 

I here  chofe  to  inftance  in  urine,  becaufe  chymifts  never  extraCt  the 
fixed  fait  thereof  •,  tho’  all  the  parts  of  that  fluid  feem  applicable  to 
very  good  purpofes. 
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Chymijlry.  #T'  H E chymifts  apply  the  name  fpirit  to  fo  many  different  fub- 
fiances,  that  fuch  an  ambiguous  ufe  of  the  word  feems  to  fhew. 
Different  they  have  no  clear  and  fettled  notion  of  the  thing.  Moft  of  them, 

^producible  ttS’  ^n^ee(^’  'm  t^ie  generah  g’ive  the  term  fpirit  to  any  diftill’d  volatile 
liquor,  that  is  not  infipid,  as  phlegm,  or  inflammable  as  oil.  But  un- 
der this  general  idea,  they  comprehend  liquors  that  are  not  only  of  a 
different,  but,  according  to  their  principles,  of  a quite  contrary  na- 
ture *,  fome  of  them  being  acid,  as  fpirit  of  nitre,  of  fait,  and  of 
vinegar  •,  and  others  urinous,  or  volatile  alkalies  *,  which  are  fuch  ene- 
mies to  the  former,  that  as  foon  as  they  are  put  together  in  due  pro- 
portion, they  tumultuate  and  grow  hot  *,  and  ufually  continue  thus, 
till  they  have  difarmed  or  mortified  each  other.  Befldes  the  two  hoflile 
families  of  fpirits,  there  is  a third,  called  by  them  vinous,  or  inflamma- 
ble *,  which,  tho’  very  fubtile  and  piercing,  is  not  manifeflly  either 
acid  or  alkaline  ; for  the  tail  and  fmell  of  this  fpecies,  is  different  from 
both  the  other  forts  •,  and  yet  it  is  referr’d  to  one  or  the  other  of  them, 
by  fome  learned  chymifts  ; with  whom  I need  not  difpute  about  this 
matter,  fince  ’tis  fufficient  for  my  defign,  if  it  can  be  made  out,  that 
all  the  three  forts  of  fpirits,  the  vinous  or  inflammable,  the  urinous  or 
alkaline,  and  the  acid,  may  be  produced. 

The -vinous.  And  to  begin  with  the  vinous  fpirits.  Thefe  are  fo  producible  by 
art,  that  we  feldom  find  them  produced  by  nature  alone,  which,  in- 
deed, makes  the  juice  of  grapes,  but  not  wine,  nor  the  fpirit  of  it  ; 
unlefs,  by  the  help  of  man,  that  juice  be  prefs’d  out  and  fermented. 
And  the  cafe  is  yet  more  plain  in  the  inflammable  fpirits  of  ale,  beer, 
and  in  the  like,  made  by  boiling  and  fermenting  the  feeds,  and  other 
parts  of  vegetables.  And  ’ tis  obfervable,  that  muft  does  not,  in  di- 
ftillation,  yield  a vinous  and  inflammable  fpirit.  I had  once  the  plea- 
fure  to  laugh  at  a man,  otherwife  very  ingenious,  who,  to  catch  the 
fubtile  vinous  fpirit,  that  he  would  have  me  think  was  loft  in  the  com- 
mon way  of  treating  wort,  caufed  it  to  work  in  a copper  limbec  ; by 
which  means  he  obtained  nothing  but  a naufeous  phlegm.  I have,  alfo, 
found  by  trial,  that  raifins  diftill’d  alone,  afford  an  acid  and  empyreu- 
matical,  but  not  a vinous  fpirit  ; tho’  when  I carefully  fermented  them 
in  a due  proportion  of  water,  they  would  yield,  in  diftillation,  an  in- 
flammable fpirit,  like  that  of  wine. 

]f  it  be  objcled,  that  the  vinous  and  inflammable  fpirit,  obtained 
from  bodies  by  fermentation,  was  actually  in  them  before,  and  is  only 
extricated  by  fermentation  •,  I anfwer,  that  this  is  gratis  diflum , and  not 
to  be  admitted  without  proof ; fince  raifins,  and  fuch  other  fermentable 
bodies,  do  not,  upon  the  fuppoled  analyfis,  made  by  diftillation,  afford 
a vinous  fpirit,  but  one  very  different  from  it.  And  I fee  not  why  the 

change 
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change  of  texture,  may  not  turn  fome  part  of  the  juice  of  grapes  into  Qhymiftry « 
a vinous  and  inflammable  liquor  •,  fince  a little  further  change  is  able 
to  turn  the  fame  juice  into  an  acid  liquor,  that  is  neither  vinous  nor 
inflammable,  as  it  was  before.  And  I have  found  by  trial,  that  even 
this  vinegar,  crude  as  it  is,  being  fatiated  with  the  calx  of  lead,  made 
per  fe%  would  afford  a fpirit  not  acid,  but  of  a very  different  taft,  and 
inflammable,  like  the  fpirituous  parts  of  wine.  And  if  it  fliould  be 
further  objected,  that  thefe  inflammable  fpirits  were  not  produced  by 
fuch  operations,  but,  pre-exifting  in  the  newly  exprefs’d  juice  of  grapes, 
were  only  extricated  by  fermentation  •,  and,  being  afterwards  difguized 
by  the  acid  particles  of  the  vinegar,  were  again  extricated  by  diftilla- 
tion  *,  the  acid  falts  having  fix’d  themfelves  upon  the  lead  they  corro- 
ded, and  thereby  given  the  fpirits  leave  to  forfake  them  *,  I might 
obferve,  that  the  objection  alledges  no  phenomena,  to  make  the  aCtuaJ 
pre-exiftence  of  vinous  fpirits  appear,  either  in  the  juice  of  grapes,  or 
in  the  foiution  of  lead.  But  to  examine  this  matter  further,  I made  a 
Saccharum  Saturni  with  an  acid  liquor,  obtained  without  fermentation, 
or  the  addition  of  any  fluid  from  wood  it  felf ; and  then  diftilling  it, 
alfo,  per  fe , I had  a fpirit  that  readily  took  fire,  and  burnt  away  in  a 
blue  flame,  like  that  of  fpirit  of  wine.  I know  another  objection  may 
be  framed  from  the  doCtrine  of  fome  chymifts,  who  would  have  fpirit 
of  wine  to  confifi:  of  the  oily  parts  of  the  juice  of  grapes  rarified  and 
fubtalized.  But  I need  not  enter  into  a difpute  with  thefe  learned  men, 
fince,  without  examining  whether  their  opinion  be  true  or  falfe,  if  it  be 
admitted,  it  will  be  confident  enough  with  mine.  For  to  fay,  that 
by  fubtilization,  rarifaCtion,  a peculiar  kind  of  commixture  with  the 
phlegm,  or  the  like  means,  the  oil  contain’d  in  the  juice  of  grapes  be- 
comes fpirit  of  wine  ; is  but  to  affign  the  modus , whereby  vinous  fpirits 
are  produced,  not  to  deny  their  production.  And  all  I require  is,  to 
have  it  proved,  or  granted,  that  inflammable  fpirits  are  really  produ- 
ced, by  what  way  foever  it  be.  I fhall  add,  tho’  experience  thews, 
that  honey,  being  fkilfully  fermented  with  a due  proportion  of  water, 
will  yield  a greater  quantity  of  inflammable  fpirit,  than  the  wine  that 
is  made  in  feveral  countries  •,  yet  when  we  carefully  diftill’d  honey,  as 
before  fermentation,  it  afforded  us  a great  proportion  of  a confiderably 
acid  fpirit,  that  would  diffolve  fome  metals  j but  a furprizingly  fmall 
quantity  of  oil  : whence  ’ tis  unlikely  that  fo  inconfiderable  a propor- 
tion of  that  liquor,  fhould  be  rarifiable  into  fo  much  inflammable  fpirit, 
as  may  be  obtained  from  well  fermented  honey. 

I proceed  to  the  other  fort  of  fpirits,  as  thofe  of  hartfhorn,  blood.  The  urinous 
fal-armoniae,  foot,  &c.  which  we  formerly  call’d  urinous,  becaufe  of 
their  great  affinity,  in  many  qualities,  to  fpirit  of  urine.  But  as  for 
thefe,  I know  not  whether  it  will  be  necefiary  to  treat  of  their  origin 
apart,  fince  they  feem  not  fimple,  but  compound  bodies,  confiding 
of  the  volatile  fait  of  the  refpeCtive  concretes,  diffolv’d  in  the  phlegm 
and,  for  the  moft  part,  accompanied  with  lome  little  oil,  at  firft  un- 
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Chymifiry.  difcerned  by  the  eye,  tho*  it  afterwards  becomes  vifible.  The  pre- 
fence  of  this  oil  in  moft  fpirits  belonging  to  this  family,  may,  pro- 
bably, be  argued  from  the  deep  tindlure,  that,  in  tradt  of  time,  the 
fpirits  of  hartfhorn,  of  blood,  &c.  acquire  by  Handing  ; tho5  prefently 
after  their  diftillation,  and  firft  or  fecond  rectification,  they  were  clear 
and  colourlefs  as  water.  But  in  fpirit,  drawn,  by  the  help  of  an  alkali, 
from  fal-armoniac,  a concrete  not  abounding  in  oily  parts,  like  hartf- 
horn, blood,  &V.  and  kept  for  feveral  years,  I obferved  no  fuch  dif- 
colouration.  Having,  therefore,  hitherto,  by  rectifications  and  di- 
geftions,  found  nothing  in  thefe  urinous  fpirits  but  a cryftalline,  vola- 
tile fait,  moft  commonly  feparable  in  a dry  form,  and  the  phlegm  it 
was  difiolved  in,  befides  fome  oleaginous  particles  that  had  aftociated 
themfelves  to  it  •,  ’twere  unneceftary  to  alledge  particular  inftances  as  to 
this  fort  of  fpirituous  liquors  : *tis  fufficient  to  refer  them  to  our  con- 
fiderations  on  the  production  of  volatile  falts. 

And  the  acid.  That  fome  acid  fpirits  maybe  generated,  or  produced,  de  novo,  muft 
feem  probable  from  what  has  been  already  deliver’d  as  to  the  production 
of  acid  falts  *,  and  from  what  we  fhall  fay  of  acid,  urinous  and  volatile 
fpirits,  obtained  by  diftillation  from  the  fame  body.  And  if  we  rake 
the  word  acid,  as  I here  ufually  do,  in  a familiar  fenfe,  without  nicely 
diftinguifhing  it  from  thofe  fapors  that  are  of  kin  thereto  ; perhaps  the 
fpirit  of  fea-falt,  and  that  of  nitre,  may  be  proper  inftances  of  the  pro- 
duction of  acid  fpirits.  For  tho’  fea-filt,  and  its  diftilled  liquor,  have, 
upon  fome  bodies,  the  like  operations,  as  either  of  them  will  precipi- 
tate filver  out  of  Aqua  fort  is , yet  the  taft  of  the  fpirit  of  fait  is  exceed- 
ingly different  from  that  of  crude  fait,  not  only  in  ftrength  and  pene- 
trancy,  but  in  being  highly  acid  ; whereas  the  crude  fait  has  a taft 
not  properly  acid,  but  that  which  by  a diftindt  name  is  called  faline, 
fuch  as  predominates  in  brine  : and  it  does  not  appear  that  this  acid 
fpirit  pre-exifted  in  that  ftate,  in  the  fait  whence  it  was  obtained  ; fo 
that  we  may  fuppofe  it  to  have  been  made  rather  by  tranfmutation 
than  extrication.  And  the  like,  I think,  may,  with  greater  probabi- 
lity, be  faid  of  the  fpirit  of  nitre  ; for  tho’  this  be  highly  acid,  yet  the 
nitre  that  afforded  it,  is  not  at  all  fenfibly  acid  : and  this  new  vehe- 
ment taft  of  the  fpirituous  parts,  as  well  as  their  great  efficacy  in  dif- 
folving  metals,  and  other  bodies,  feems  to  have  been  produced  by  the 
violent  acftion  of  the  fire,  which,  by  fplitting  the  nitrous  corpufcles, 
or  by  rubbing  them  one  againft  another,  dsfc.  makes  a comminution 
of  them  into  fragments,  or  particles  •,  which,  both,  becaufe  of  their 
fmallnefs  and  lightnefs,  may  be  elevated  by  the  adtion  of  the  fire  ; 
and  becaufe  of  the  fame  minutenefs,  and  their  ffiarp  pointed  figures, 
may  get  into  the  pores  of  many  other  bodies,  and  divide  their  parts. 
Chymifts,  indeed,  may  objedt,  that  all  the  acid  fpirit,  which  can  be 
diftill’d  from  nitre,  was  really  pre-exiftent,  and  only  clogg’d  and  dif- 
guiz’d  by  the  alkaline  ingredient,  wherewith  it  was  affociated  ; as  may 
appear,  by  what  I related,  of  the  quick  way  of  making  falt-petre,  by 

putting 


_ __  V 

Chjntical  Principles  ajjerted.  38  r 

putting  a due  proportion  of  the  fpirit  of  nitre  to  the  alkali,  or  fix’d  Chymijlry. 
part  that  remains  after  the  falt-petre  has  been  fulminated.  This  proves, 
indeed,  what  I readily  grant,  that  falt-petre  may  be  artificially  com- 
pounded of  a nitrous  fpirit,  and  a fix’d  alkali  ; but  does  not  prove, 
that  nature  always,  or  ordinarily,  produces  nitre,  by  compounding 
it  of  the  fame  ingredients  ; for,  it  does  not  appear,  that  wherever 
falt-petre  is  generated  in  the  earth,  nature  has,  before-hand,  laid  in  a 
provifion  of  lixiviate  fait,  that  is  not,  with  us  to  be  made,  without 
the  violence  of  an  incinerating  fire,  and  of  corrofive  fpirits  ; to  ob- 
tain which,  or  either  of  them,  vehement  fires  are  employ’d  •,  whilft 
falt-petre  feems  to  be  (lowly  generated  in  the  earth,  by  gradual,  or 
fuccefiive  alterations  of  fome  proper  matter  ; wherein,  for  ought  I 
have  obferv’d,  not  an  acid,  but  an  urinons  fait  is  predominant  ; fince 
earth,  that  had  long  lain  cover’d  with  pigeons  dung,  in  a dove-houfe, 
yielded  a volatile  fpirit  and  fait  like  thofe  of  urine,  in  diflillation.  I 
will  not,  therefore,  affirm,  that  nature  never  employs  fix’d  alkalies, 
and  acid  fpirits,  to  make  falt-petre  •,  yet,  1 fee  not  that  chymifts  have 
hitherto  offer’d  any  cogent  proof,  that  fhe  muff;  necefifarily  do  fo.  I 
farther  obferve,  that,  according  to  what  was  formerly  noted,  falt-petre, 
diftill’d  in  clofe  veffels,  affords  but  an  inconfiderable  quantity  of  fix’d 
fait  ; and  that  too,  a very  imperfedt  alkali  ; tho’  the  quantity  of  ni- 
trous fpirits  was  great  enough  to  perfuade  us,  that  nothing  near  fo 
much  as  was  wanting  of  the  entire  weight  of  the  falt-petre,  had  pafs’d 
into  the  receiver.  And  a friend  of  mine,  by  the  help  of  a peculiar 
clay,  obtain’d  near  a pound  of  fpirit  of  nitre,  from  a pound  of  lalt- 
petre  •,  whilft,  on  the  other  fide,  by  a different  management,  tho* 
without  addition,  I obtain’d  about  ten  ounces  of  fix’d  nitre  from  a 
pound  of  falt-petre  : whence,  it  feems  probable,  that  the  fame  fub- 
ftance,  which,  in  crude  nitre,  is  almoft  infipid,  may,  by  an  opera- 
tion of  the  fire,  be  diftill’d  into  an  highly  acid  fpirit,  as  well  as,  by 
another  operation  and  way  of  management,  be  brought  to  the  nature 
of  a fix’d  and  cauftic  alkali.  It  may,  alfo,  be  worth  confidering, 
whether  the  perfect  fpirit  of  nitre  may  not  be  depriv’d  of  its  acid  na- 
ture, and  become,  or,  at  leaft,  materially  concur,  to  make  up  a fix’d 
alkali.  For,  if  fea-falt,  which  chymifts  do  not  pretend  contains  any 
fuch  alkali,  be  throughly  diflolv’d  in  a fufficient  quantity  of  fpirit  of 
nitre,  the  fait,  thus  compounded,  will  yield  a confiderable  proportion 
of  fix’d  alkali,  refembling  that  of  falt-petre  ; which  is  as  likely  to 
proceed  from  the  nitrous,  as  from  the  marine  part  of  the  refulting 
fait  : and  if  fo,  ’ tis  the  more  probable,  that  the  fiiline  corpufcles  of 
fpirit  of  nitre,  are  not  primordial  bodies,  fince  they  may  be  deftroy’d, 
or  turn’d  into  other  falts  : which  is  not  lefs  repugnant  to  the  nature  of 
a principle,  than  ’tis  to  be,  de  novo,  producible  from  a body  , that  was 
not  acid  before. 

It  may  add  much  probability,  to  what  was  above  faid,  concerning 
the  produciblenefs  of  the  different  forts  of  fpirits,  if  it  fhall  appear, 
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Chymijlry.  that  the  fame  body,  merely  by  different  ways  of  ordering  it,  may  be 
L/"  eafily  brought  to  afford  either  acid,  inflammable,  or  volatile  fpirits, 

d^ma^b  1-7  aS  art'1^C  pkafes. 

tng  differently  An  inftance  of  this,  we  may  have  from  fome  kinds  of  pulfe,  as 
treated,  afford  beans,  &c.  which,  if  newly  gather’d,  and  diftill’d  in  a retort,  afford, 
five  kinds  of  befides  a great  deal  of  phlegm,  an  acid  fpirit.  And  I had  fuch  a 
fonts.  fpirit  from  either  peafe,  or  beans,  or  both,  after  they  had  been  kept 

till  they  loft  their  verdure.  But  if  thefe  feeds  be,  at  a fit  time 
duly  fermented  with  common  water,  it  will  not  be  doubted,  but  that 
they,  as  well  as  other  mealy  feeds,  muft  yield  an  ardent  fpirit  : but, 
it  will  not  be  eafily  believ’d,  that  without  adding  any  thing  to  them, 
and  barely  by  keeping  them  in  a dry  place,  for  a certain  number 
of  months,  they  will  yield  a fpirit,  that  by  one,  who  did  not  know 
whence  it  proceeded,  would  be  judg’d  near  a-kin  to  that  of  urine,  or 
of  hartlhorn,  and  to  other  faline  liquors,  drawn  from  animal  fub- 
ftances  *,  yet,  having  diftill’d  thefe  pulfe,  by  themfelves,  and  without 
fo  much  as  bruifing  them,  they  afforded  fpirits,  not  only  far  more 
like  in  fcent  to  thofe  I juft  enumerated,  than  they  were  either  to 
acid  or  vinous  fpirits,  but  allied  to  them  in  more  intimate  qualities  ; 
fince  they  would,  as  the  fpirit  of  urine  and  hartfhorn,  make  a conflict 
with  acid  fpirits,  turn  fyrup  of  violets  green,  diffolve  copper  blue, 
precipitate  a foiution  of  fublimate  into  a white  fubftance,  and  give 
the  other  diftinguifhing  marks  of  volatile  and  urinous  falts  and 
fpirits. 

Vegetables,  alfo,  may  eafily,  by  a dextrous  fublimation,  be  brought 
to  exhibit  many  of  their  nobler  parts  in  the  form  of  a dry  fait,  as 
well  as  in  that  of  a fpirituous  liquor. 

The  frefh  juice  of  grapes,  or  muft,  tho’  fweet  in  taft,  will,  if  it 
be  timely  diftill’d  to  the  confidence  almoft  of  a fyrup,  yield  a great 
quantity  of  phlegm,  but  no  ardent  fpirit and  if  the  fuperfluous  moifture 
be  fkilfully  evaporated,  there  will  remain  a kind  of  fapa,  of  a plea- 
fant  tartnefs,  which  I have  known  ufed  in  fome  places,  as  an  ex- 
cellent ingredient  in  fauces,  and  alfo  to  fpread  upon  bread,  inftead 
of  butter. 

An  acid  and  But  if  this  fapa  were  prefently  diftill’d,  I fuppofe  it  would  yield 
a 'vinous  fpirit  no  vinous,  but  an  acid  fpirit  ; tho’  for  want  of  vineyards  in  England , 
■^fmr^e/Ulce  I -could  not  examine  any  liquor  taken  out  of  great  veffels  of  muft, 
and  therefore  cannot  fay,  precifely  and  experimentally,  what  diftill’d 
liquors  it  wou’d  afford  ; fince  I know  not,  certainly,  whether  the  large 
quantity  of  the  fweet  liquor,  and  its  continuance  for  fome  time  in  the 
ftate  of  what  they  call  muft,  may  not  fomewhat  alter  its  productions  ; 
but  if,  as  it  is  probable,  that  diverfity  be  not  confiderable,  I may 
fafely  fuppofe  the  vinous  fpirit,  afforded  by  the  juice  of  grapes,  after 
fermentation  has  turn’d  it  into  wine,  is  a produced  thing,  and  was 
not  in  that  form  pre-exiftent  in  the  juice  ; for  having  purpofely  caufed 
ripe  grapes  to  be  moderately  prefs’d,  that  the  juice  might,  without 
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much  dreggy  matter,  be  fqueezed  out ; we  put  this  liquor  into  a glafs  Chymiftry. 
head  and  body,  and,  diftilling  it  with  a gentle  fire,  obtained  afcarce  ere-  L/S/",VJ 
dible  proportion  of  phlegm  ; and  then  transferring  the  infpiftated  remain- 
der into  a retort,  after  having  kept  fome  of  it  for  fapa,  we  profecuted  the 
diftillations  with  a ftronger  fire,  and  obtained  not  a vinous,  but  an  acid 
fpirit ; as  we  found  by  its  fmell  and  tail  ; by  its  corroding  fragments 
of  coral,  even  in  the  cold  •,  by  its  growing  fweet  upon  minium,  &c. 

Agreeable  to  this  experiment  I found,  by  tryal,  that  rafins,  which 
confift  chiefly  of  the  juice  of  grapes  infpiffated  in  their  (kins,  by  the 
^volation  of  the  fuperfluous  moifture  thro*  their  pores,  being  diftill’d 
in  2.  retort,  did  not  afford  any  vinous,  but  rather  an  acetous  fpirit, 
that  as  an  acid  liquor  wou’d  work  upon  feveral  bodies  like  fpirit  of 
vinegar;  and  yet, ‘as  was  formerly  noted,  ’tis  known  that  rafins, 
being  fermented  with  a due  proportion  of  common  water,  will,  after 
a certain  time,  afford  a vinous  and  inebriating  liquor.  And  tho*  in 
the  better  fort  of  the  known  ways  of  making  artificial  wines,  many 
months,  are  ufually  fpent  in  the  preparation  ; yet  I have  praftifed  a 
method  which  confifts  chiefly  in  a determinate  proportion  of  the  wa- 
ter to  the  rafins,  by  the  help  of  which,  the  liquor,  in  very  few  weeks, 
became  fit  to  drink  ; and  confequently  to  afford,  by  diftillation,  a vi- 
nous fpirit. 

Nay,  from  the  juice  of  grapes,  even  after  it  has  been  duly  fer-  An  acid  fp- 
mented,  there  may  be  obtain’d  by  diftillation,  a liquor,  which,  having  ritof  w,’w* 
not  found  mention’d  in  authors,  I take  the  liberty  to  name,  upon  ac- 
count of  its  taft,  and  fome  other  qualities,  acid  fpirit  of  wine.  And 
I chofe  to  make  the  experiment  with  canary,  as  a wine  fully  ripe,  and 
remote  from  an  acid  and  tartarous  nature.  We  took,  then,  fome  good 
canary,  and  having  with  a digeftive-furnace,  and  in  a glafs  head  and  bo- 
dy, flowly  drawn  off  the  ardent  fpirit  firft,  and  then  the  phlegm,  till 
there  remain’d  a liquor  of  the  confidence  of  a thin  fyrup,  we  remov’d 
it  into  a retort,  and  diftill’d  it  by  degrees  of  fire  ; whereby  we  obtain- 
ed, befides  a fourifh  phlegm,  that  came  firft  over,  a true  acid  fpirit ; 
as  appeared,  not  only  by  the  taft,  but  by  the  hiding  noife  and  nume- 
rous bubbles  that  were  produced,  when  we  poured  it  upon  a lixiviate 
fait ; as  alfo  by  this,  that  having  put  it  upon  powdered  corals,  it  began 
brifkly  to  diffolve  them,  even  in  the  cold  : we  likewife  made  it  cor- 
rode fome  metalline  and  mineral  bodies.  As  this  acid  fpirit  of  wine 
has  a different  origin  from  that  of  other  known  acid  fpirits,  and  even 
from  fpirit  of  vinegar,  I thought  it  probable,  that  it  might  have 
fome  peculiar  qualities  ; and  having  put  fome  of  it  upon  filings  of 
copper,  in  fuch  manner,  that  part  of  them  being  firft  moiftened  there- 
with, Ihou’d  remain  expos’d  to  the  air  ; and  the  others  lie  beneath  the 
liquor  ; I found,  tho’  the  tryals  were  made  in  the  cold,  that,  in  a 
day  or  two,  the  expoled  filings  had  gained  a fine  bluifh  green  colour  ; 
but  the  fpirit  that  fwam  upon  the  other,  in  few  hours,  acquired  a 
fine  rednefs,  which  afterwards,  in  two  or  three  days,  degenerated  into  a. 
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colour  like  that  of  the  expofed  filings.  The  Caput  tmrtuum  of  the 
diftill’d  wine  I found  a more  fix’d  body  than  one  wou’d  have  ex- 
pected : and  tho’  probably  the  finer  part  belonging  to  the  juice  of  grapes, 
being  attenuated  and  fubtiliz’d,  was  changed  into  an  ardent  fpirit,  and 
therefore  appeared  not  in  the  diftillation  in  the  form  of  oil  ; yet  ’tis 
not  unlikely,  that  the  courfer  part  of  the  oleaginous  fubftance  remain- 
ed ftill  in  the  Caput  mortuum  ; for  holding  it  in  the  flame  of  a candle, 
I obferv’d,  that  it  wou’d  partly  exhale  in  thick  fmoke,  partly  melr, 
and  as  it  were  fry,  and  partly  burn  with  an  aCtual  flame,  which  was 
not  only  continued  while  that  of  the  candle  cherifh’d  it,  but  wou’d, 
after  it  was  removed  from  thence,  continue  to  flame  for  a confiderable 
time  : and  a parcel  of  it  being  call  upon  quick  coals,  burned  with  a 
blaze,  almoft  as  if  it  had  been  amber  or  bitumen. 

A •volatili  To  return  to  our  juice  of  grapes  ; we  fee,  merely,  by  a flight  diffe- 
or  urinous  fpi-  rence,  in  point  of  management,  it  may  be  made  to  afford  either  a vi- 
nt  from  the  nous  or  acid  fpirit:  and  I Aral]  now  add,  that  it  may  be  brought  to 
JUUi  °JS.'abes'  a volatile  or  urinous  one  ; for  ’tis  known,  that,  in  procefs  of  time, 
wine  affords  tartar  ; and  tho’  chymifts  fuppofe  the  fpirit  of  tartar  to  be 
of  a quite  different  nature  from  that  of  urine  and  of  foot ; and  tho’  tar- 
tar diftill’d  in  the  common  way,  affords  an  acid  fpirit,  and  another  that 
I call  anonymous;  yet,  by  a peculiar  and  flow  way  of  operating,  I have 
been  able  to  obtain  from  crude  tartar,  without  any  addition,  a fpiri- 
tuous  fubftance,  that  in  taft,  fmell,  and  feveral  manifeft:  operations, 
much  more  refembled  the  volatile  fpirit  of  foot,  obtain’d  as  mine  of 
tartar  was,  by  mere  diftillation,  than  an  acid  fpirit ; with  which  it  was 
difpofed  to  make  a conflict  as  foon  as  they  were  put  together.  But 
fuch  a kind  of  volatile  fubftance  may  be,  far  more  eafily,  obtain’d  from 
the  lees  of  wine,  than  from  tartar;  for  having  been  informed,  that  an 
expert  chymift,  in  Germany , had  found  the  way  to  get  much  volatile 
fait  from  lees  of  wine,  I refolv’d  to  try  whether  it  might  not  be 
done  without  any  addition  ; and  having  procured  fome  of  the  beft  lees 
of  Rhenijh  wine,  I caus’d  them  to  be  expofed  in  broad  veffels  to  the 
fun,  and  the  free  air,  that  they  might  leifurely  dry,  if  not  alfo  be 
impregnated,  in  order  to  the  volatility  of  their  faline  parts.  Then 
thefe  dry’d  feces  being  carefully  diftili’d  in  a retort,  by  degrees  of 
fire,  the  liquor  was  flowly  rectified  ; by  which  means  there  alcended, 
before  the  phlegm,  a fpirituous  part,  which  wou’d  turn  fyrup  of  vio- 
lets green,  precipitate  diffolv’d  fublimate  into  a white  powder,  foon 
colour  it  felf  upon  copper  with  a deep  blue,  &c.  from  whence  we 
may  infer,  that  the  fame  matter,  as  it  is  differently  managed,  may  be 
made  to  afford  an  acid,  and  one  we  call  anonymous,  an  acetous,  a vi- 
nous, and  a volatile  fpirit. 

Oh formations  And  here  I will  relate  fome  of  the  more  expeditious  and  eafy  tryals 

upon  a ne=w  a-  that  I have  made  about  that  kind  of  liquors,  which  I fty led  ano- 
nonymous  fpi ■ nymous ; becaufe  when  I firft  feparated  them  from  the  acid  fpirits, 
wherewith  chymifts  had  before  confounded  them,  their  properties  were 

ve- 
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very  little  known  to  me  ; but  having  fince  found  them  to  differ  in  fe-  Chymijlry. 
veral  qualities  from  vinous,  from  acid,  and  from  urinous  fpirits  ; and 
having  not  fufficiently  difcover’d  their  pofitive  properties,  I call  each 
the  ne'utral,  or  adiaphorous  fpirit  of  the  body  that  affords  it.  '■ 

But  ’tis  here  proper  to  premife  a few  tilings  in  the  general,  i.  Our 
adiaphorous  fpirit  maybe  obtained,  by  diddling  tTie  liquor  afforded  by- 
woods,  and  feveral  other  bodies,  from  coral,  or  calcined  lead  j for  by 
this  means  the  acid  corpufcles  of  the  mendruum  will  work  upon  the 
coral,  or  the  lead,  and  fo  fatten  themfelves  to  what  they  corrode,  as 
eafily  to  part  with  the  adiaphorous  fpirits,  which  are  thus  permitted  to 
afcend,  by  themfelves,  and  fall  into  the  receiver  in  the  form  of  a liquor. 

I endeavoured  to  try,  whether  there  was  any  difference  in  gravity  or 
fixednefs,  between  the  acid  and  neutral  fpirit  of  wood,  without  morti- 
fying the  formers  and  whether,  by  the  help  of  this  gravity  and  fixed- 
nefs, I could  feparate  the  acid  from  the  other,  and  fo  preferve  itdiftinA. 

In  order  to  this,  I caufed  a quantity  of  the  rectified  fpirit  of  box,  to 
be  flowly  diftill’d  in  a glafs  body  and  head,  placed  in  fand,  with  the 
flame  of  a lamp  s and  in  the  fird  24  hours,  obtain’d  but  about  two 
fpoonfuls  of  liquor  •,  and  tho’  the  mendruum  fird  put  in,  fcarce  exceed- 
ed a pound,  yet  it  was  feveral  days  and  nights  in  drawing  over.  And 
in  the  operation,  the  liquor  that  fird  afcended  was  not  phlegm,  but 
had  a very  piercing  tad  •,  yet  without  any  manifed  acidity  difcoverable 


* ’Tis  obferved  by  M.  Homberg,  that  to- 
wards the  conckmon  of  the  analyfis  of  a 
plant,  unfermented,  there  ufually  comes 
over  a certain  liquor,  which  appears  to  be 
both  an  alkali,  and  an  acid;  for  it  makes 
a drong  ebullition  with  fpirit  of  fait,  and 
changes  the  tindlure  of  turnfol  red.  To  exa- 
mine into  this  phenomenon,  he  feparately 
diddled  two  plants,  the  one  abounding  in 
volatile  fait,  the  other  in  acid  ; and  rectify- 
ing the  acid  of  the  one,  till  it  refembled 
diltilled  .vinegar  ; and  purifying  the  fait  of 
the  other,  he  plentifully  dilfolved  of  this 
fait  in  its  urinous  fpirit.  Then  mixing  the 
two  together,  no  ebullition  enfued  ; tho’ 
they  would  both,  apart,  make  a very  great 
effervefcence,  the  one  with  fpirit  of  fait, 
and  the  other  with  oil  of  tartar  : and  long 
continuing  thus  quietly  together,  he  had  a 
defire  to  feparate  them  by  didillation  ; but 
a very  gentle  heat  fird:  railed  a liquor  light- 
ly urinous,  and  at  length  there  afcended  a 
white,  cryltalline,  faline  fait,  that  yielded 
iometiiing  of  an  urinous  fcent.  This  in- 
creafed  his  wonder ; for  fuch  a volatile  fait 
from  plants  he  thought  a new  thing  in  chy- 


miflry.  This  ingenious  gentleman,  after- 
wards poured  about  fix  parts  of  diftilled 
vinegar,  upon  one  of  fpirit  of  urine,  well 
faturated  with  fait,  and  no  effervefcence, 
nor  ebullition  enfued  : and  thefe  were  di- 
ddl'd in  the  fame  manner,  with  the  fame 
effedl  as  the  former.  Hence  M.  Homberg 
concludes,  that  there  is  a certain  propor- 
tion of  force  required  to  make  an  acid 
work  upon  an  alkali.  For,  in  thefe  cafes, 
the  acid  is  on  one  fide  too  weak,  and  the  al- 
kali too  ftrong.  A vegetable  acid,  he  fays, 
is  a Sal  terror,  attradled  by  the  plant,  ground, 
broke  to  pieces,  and  weaken’d  in  the  circula- 
tions and  fermentations  it  undergoes  therein  ; 
but,  that  a drong  fpirit  of  urine,  w'cll  impreg- 
nated with  volatile  f it,  mud  be  full  of  folid, 
mafiy  parts,  which  lying  clofe  by  one  ano- 
ther, are  not  to  be  feparated  by  a ('mall  force. 
And,  accordingly,  a mineral  acid,  which  has 
never  been  weakened  like  the  other,  eagerly 
falls  upon  that  fpirit  of  urine,  and  fo  will  the 
vegetable  acid  too,  if  the  urinous  fpirit  be 
fufficiently  diluted  and  weaken’d  with  phlegm. 
See  Memoir,  del'  Acad.  A.  1 7c  1 . 288. 
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Chymijlry.  by  the  tongue,  tho’  by  putting  it  upon  fine  powder  of  coral,  it  had 
fome  operation,  that  made  me  think  it  not  wholly  void  of  acid  par- 
ticles. And  having  often  lhifted  the  receiver,  the  better  to  judge 
whether  the  portions  of  the  afcending  fpirit  were  confiderably  diffe- 
rent in  quantity,  I fecund  the  liquor  that  came  over  towards  the  latter 
end,  (harper  than  before  : and  having,  at  length,  diftilled  all  I could 
make  rife,  we  found  the  laft  parcel  to  be  of  a good  yellow  colour,  tho’ 
thofe  that  preceded  it  were  limpid  ; and  this  was  in  feent  ftrong  of 
vinegar,  and  to  tail  more  acid  than  fpirit  of  common  vinegar  •,  fo  that 
had  1 not  known  how  it  was  obtained,  I fhould  have  fufpefted  it  to  be 
Acetum  radicatum  ; and,  accordingly,  I found  it  to  be  a very  active  men- 
Itruum  in  the  diffolution  of  fome  bodies,  that,  for  trial  fake,  were  put 
into  it.  Nowr  all  this  feems  to  argue,  that  the  acid  portion  of  fuch 
diftilled  liquors,  is  more  ponderous,  or  more  fixed,  than  the  adiapho- 
rous fpirit,  which,  upon  that  account,  may  be,  in  great  part,  feparated 
from  it  by  bare  diftillation,  if  carefully  performed. 

2.  I have  obferved  thefe  neutral  fpirits  to  be  not,  all  of  them,  in 
every  refpedt,  of  the  fame  nature  ; for  tho’  they  agree  in  fome  general 
properties,  which  entitle  them  to  the  fame  fpecies  or  denomination,  yet 
they  fometimes  differ  from  one  another  in  particular  qualities.  It 
muft  not,  therefore,  be  thought  ftrange,  if  fome  of  the  experiments 
I fhall  fet  down,  do  not  punctually  fucceed  in  their  hands,  who  (hall 
not  make  ufe  of  the  anonymous  fpirit  of  box,  which  I employed  •,  for 
when  I fpeak  of  an  adiaphorous  fpirit  in  general,  I mean  the  fpirit  of 
box  ; which  I had  freed  from  its  acid  part,  by  diftilling  it  from  calcined 
coral. 

3.  Tho’  the  few  chy mills,  who  have  taken  notice  of  the  diftilled 
liquors  of  woods,  for  example,  look  upon  them,  by  reafon  of  their  acid 
tails,  as  merely  acetous,  and  accordingly  call  them  the  vinegars,  or 
acetous  fpirits  of  wood  ; yet,  really,  the  acid  portion  of  thefe  diftilled 
liquors,  is  far  from  being  the  greatefl.  For,  befides  what  other  trials 
I have  made  to  fnew  this,  I took  eight  ounces  of  the  rectified  fpirit 
of  box,  wherein  the  acetous  and  neutral  fpirit  remained  confounded, 
as  they  had  been  in  the  firft  diftillation  ; and  having  poured  this  upon 
a quantity  of  calcined  coral,  fufficient  to  fatiate  the  acid  corpufcles, 
which  quickly  fell  to  corrode  it  with  noife  and  bubbles,  we  gently 
diftill’d  it,  to  a drynefs,  in  a glafs  head  and  body  ; by  which  means 
we  obtained  of  adiaphorous  fpirit  very  near  feven  ounces  and  a half : 
and  fome  of  the  menftruum  being  wafted  in  the  operation,  the  acid 
corpufcles  remaining  in  the  bottom  with  the  -coral  they  had  corroded, 
weighed  but  between  two  and  three  drams  ; which  fhews,  that  not- 
withftanding  the  confiderable  quantity  of  ftrong  lpirit  of  vinegar, 
that  the  diftill’d  liquor  of  box  contains,  the  corpufcles  that  make  it 
fo  acid  being  concentred,  take  up  but  little  fpace.  And  as  it  was 
rational  to  fufpeCt,  that  the  acetous  corpufcles,  being  made  without 
fermentation,  might  have  fomething  peculiar  in  their  nature,  I caufed 
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them  to  be  gradually  diftill’d,  with  a ftrong  fire,  from  the  coral ; and 
thereby  obtain’d  a very  red  fpirit,  which,  tho’  many  chymifts  wou’d 
take  it  for  a volatile  tinfture  of  coral,  was  of  a very  ftrong  feent,  and 
a taft  exceeding  piercing,  but  very  different  from  that  of  acid  li- 
quors. 

Whether  our  adiaphorous  fpirit  may  be  generated  by  the  commixture 
of  the  finer  parts  of  the  oil  of  the  wood,  reduc’d  to  an  extraordinary 
minutenefs,  and  thereby  render’d  fit  to  be  exquifitely  mix’d  with  the 
phlegm,  and  ftridtly  affociated  with  its  particles,  I fhall  not,  till  I am 
better  furnifhed  with  experiments,  venture  to  determine. 

Having  premis’d  thefe  general  obfervations,  I fhall  proceed  to  par- 
ticulars ; but  defire  it  may  firft  be  noted,  that  for  the  better  difeerning 
the  phenomena  to  be  produced,  I made  almoft  ail  the  following  expe- 
riments in  cylindrical  glaffes,  about  an  inch  in  diameter. 

(i.)  Having  into  our  adiaphorous  fpirit  of  box,  drop’d  a convenient 
quantity  of  ftrong  tranfparent  oil  of  vitriol,  and  fhaken  the  liquors 
together,  there  prefently  emerg’d  a rich  and  lovely  red  colour,  which, 
at  firft,  was  diaphanous,  but  afterwards  grew  fo  deep  as  to  be  opake ; 
tho’  by  fhaking  the  glafs,  the  thin  liquor  that  wou’d  flowly  glide  down 
the  infide  of  it,  being  held  againft  the^ljght,  manifefted  the  colour  to 
be  ftillred,  but  much  more  dark  than  before. 

(2.)  Some  common  Aqua  fortis  being  put  to  our  neutral  fpirit,  and 
fhaken  a little  with  it,  prefently  gave  it  a rich  amber  colour,  but  not 
a true  red  *,  but  if  the  liquors  \yere:  not  mingled  by  agitation,  the  fpi- 
rit flowly  and  gradually  obtained  the  fame  colour  : after  this  change, 
the  fpirit  continued  tranfparent ; and,  which  ought  not  to  be  omitted, 
the  change,  at  firft,  was  wrought  without  any  manifeft  precipitation, 
tho’  afterwards,  when  the  mixture  had  refted  a good  while,  there  ap- 
peared fome  little  and  light  feculency  at  the  bottom  of  the  glafs  ; and 
the  infide  of  it,  as  far  as  the  liquor  reach’d,  was  fullied  with  a cloudi- 
nefs  not  eafy  to  be  wafhed  off.  One  circumftance  more  of  this  tryal 
too,  I muft  not  omit  •,  that  notwichftanding  the  ftrong  and  offenfive 
fmell,  ufual  in  Aqua  fortis  ; it  had  in  our  mixture  either  none,  or  a 
very  faint  one  •,  being  conceal’d,  fupprefs’d,  or  difguized  by  the  pre- 
dominant odour  of  the  adiaphorous  fpirit. 

(3.)  Some  fpirit  of  fait  being  added  to  our  fpirit  of  box,  the  mix- 
ture became  much  lefs  tranfparent  than  the  liquors  before  their  con- 
jun&ion,  and  for  a day  or  two,  was  only  whitifh  •,  but  when  we  re- 
mov’d it  into  a digeftive  furnace,  and  kept  it  there  for  many  hours, 
it  acquir’d  a high  colour,  partaking  of  brown  and  yellow  j and  appear- 
ed to  have  let  fall  fome  little  fediment. 

(4.)  Having  put  fome  of  our  adiaphorous  liquor  on  fait  of  tartar,  it 
had  not  any  fenfible  operation  upon  it,  except  that  it  diffolv’d  the  fait, 
and,  after  fome  digeftion,  appeared  of  a yellow  colour,  tending  to 
brown,  and  faften’d  to  the  infide  of  the  vial  in  many  little  grains  of 
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Chymifiry.  fair,  that  feemed  to  have  been  firft  diffclv’d,  and  then  coagulated 
again  in  new  figures. 

(50  Our  adiaphorous  liquor  being  confounded  with  highly  rc&ified- 
fpirit  of  wine,  neither  of  them  appeared,  confiderably,  to  change  their 
colour  ; there  only  appeared  a final]  tendency  to  a yellow,  or  to  grow 
opake  by  their  conjunction,  even  after  fome  days  digefiing  •,  but  the 
vinous  fpirit  did  not  hinder  the  other  from  turning  red,  by  the  action 
of  fome  ftrong  acid,  when  poured  on  the  mixture. 

(6.)  Rectified  fpirit  of  urine,  put  to  our  adiaphorous  liquor,  did  not 
make  any  conflitft,  but  joined  quietly,  with  it,  or  manifeftly  change 
the  colour  of  either,  whilfl  they  were  kept  many  hours  in  the  cold  ; 
but  being  transferr’d  into  a digeftive  furnace,  and  there  detain’d  for 
a night  or  two,  the  liquor  acquir’d  a high  colour,  which  was  almoft 
orange-brown  ; and  there  appeared  fome  little  feces  at  the  bottom. 
Having  made  thefe  tryals  upon  our  fpirit  with  fimple  liquors,  I thought 
fit  to  make  fome  with  fuch  compounded  ones,  as  the  folution  of  me- 
tals ; to  fee,  tho’  it  were  neither,  manifeftly,  of  an  acid,  an  urinous, 
or  a lixiviate  nature,  if  it  would  precipitate  any  part  of  the  diflolved 
metals.  *0''- 

(7.)  To  profecute  this  inquiry,1  I drop’d  into  fome  of  our  fpirit,  a 
little  folution  of  refined  gold,  which,  at  firft,  imparted  its  own  co- 
lour thereto  ; but  the  mixture  quickly  loft  its  tranfparency,  and  grew 
muddy,  and,  after  a while,  let  fall  a confiderable  quantity  of  ledi- 
ment,  or  precipitate  ; the  upper  liquor  having  acquired  a brownifh 
colour. 

(8.)  Having  mix’d  our  fpirit  with  a good  folution  of  crude  lead, 
made  with  an  appropriated  menftruum,  that  diflolves  it  readily,  and 
clear,  almoft  as  Aqua  fortis  does  common  filver  *,  the  mixture  prefently 
became  muddy,  and  after  fome  days  let  fall  a large  fediment,  over 
which  fwam  a liquor  between  brown  and  red. 

(9.)  We  put  to  our  fpirit  of  box,  fome  fine  blue  folution  of  copper, 
made  with  an  urinous  fpirit  •,  and  foon  perceiv’d  the  mixture  to  grow 
turbid,  which  afforded  us,  tho’  but  very  fiowly,  a plentiful  refidence. 

(jo.)  We  mixed  with  the  fame  fpirit  a convenient  quantity  of  ftrong 
infufion  of  fublimate,  made  in  fair  water  •,  but  found  not  any  manifeft 
a£tion  between  thofe  liquors,  no  more  than  between  dry  and  undiffolved 
fublimate,  and  the  fame  fpirit,  when  we  kept  them  together,  in  this 
fame  vial. 

('ll.)  Mixing  our  fpirit  with  oil  of  tartar  per  deliquium , there  did  not, 
fuddenly,  appear  any  manifeft  change  ; but  having  digefted  the  mix- 
ture for  feveral  days,  there  precipitated  a light  feculency,  whilft  the 
upper  liquor,  which  was  tranfparent,  appear’d  of  a colour  inclinable 
to  red. 

(12.)  We,  alfo,  mingled  with  fome  of  it  a convenient  quantity  of 
vitriol  of  copper,  diffolv’d  in  fair  water,  till  the  liquor  feem’d  fatia- 
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ted  with  the  vitriol  •,  but  I remember  not  that,  in  feveral  days,  the  Chytnijlry. 
folution  grew  manifeftly  opake  or  difcolour’d. 

(13.)  We  put  to  our  fpirit  a folution  of  tin,  made  in  a menftruum 
that  diffolves  it  clear  *,  but  very  little  alteration  enfued,  tho’  we  left 
the  liquors  for  many  hours  together. 

(14.)  But,  when  I put  to  our  fpirit  a convenient  quantity  of  the  fo- 
lution of  mercury,  made  in  Aqua  fortis , the  colour  of  the  mixture  be- 
came firft  deeply  yellow  •,  and,  in  a minute  or  two,  intenfely  red  •,  and 
being  digefted  for  fome  days,  I found,  at  the  bottom  of  the  vial,  a 
white  precipitate,  much  larger  than  I expeded  3 and  the  tranfparent 
liquor  that  fwarn  above  it,  was  of  a rich  golden  colour.  Whether 
phyficians  or  furgeons  fhou’d  apply  this  precipitate,  or  tinged  liquor, 
to  medicinal  purpofes,  I fhall  leave  them  to  confider. 

(15.)  Several  of  the  foregoing  experiments  were  try’d  with  the  fpi- 
rits  of  other  woods,  befides  box,  and  in  particular,  with  thofe  of  oak 
and  guaiacum  3 the  phenomena  whereof  were  not,  always,  the  fame 
with  thofe  above  recited  3 which  may,  probably,  argue  fome  difference 
in  the  nature  of  fuch  fpirits,  as  there  is  in  the  constitution  of  the  woods 
that  afforded  them. 

Ci  6.)  Having  put  of  our  neutral  fpirit  upon  fome  pieces  of  fine  red 
coral,  and  kept  them  together  for  many  days,  the  liquor  did  not  ap- 
pear to  have  extracted  any  tindure  from  them  3 tho’  the  upper  part 
of  the  highed  fragments  feem’d  to  be  turn’d  white. 

(17J  And,  laftly,  taking  a parcel  of  this  fpirit,  that  came  over  by 
red  iff  cation,  in  a lamp-furnace,  long  before  the  more  fixed  acetous 
fpirit  afcended,  I expofed  a vial,  fcarce  half  full  of  it,  in  a very  fharp 
frofty  night,  in  a garden  covered  with  fnow  and  ice  3 but  it  was  ta- 
ken up,  the  next  morning,  not  all  frozen,  tho’  lefs  limpid  than  be- 
fore; and  thus  it  continued,  either  in  a greater  or  lefs  degree,  for  fome 
weeks  after. 


SECT.  III. 

TH  E fubftances  which  chymifts  call  the  fulphurs  of  the  mix-  7 hat  fulphurs 
ed  bodies,  that,  by  the  help  of  the  fire  afford  them,  are  not  are  producible* 
of  fo  uniform  a nature  as  might  be  expeded  in  the  portions  of  the 
fame  principle.  For,  as  on  the  one  hand,  they  make  inflammability 
the  constituent  charader  of  fulphur  3 fo  on  the  other,  ’ tis  obvious, 
that  there  are,  at  leaft,  three  fubftances,  manifeftly  different  in  con- 
sistence, texture,  or  both,  which,  according  to  hat  notion,  ought  o 
be  referr’d  to  fulphur.  For  Sometimes  the  inflammable  fubitance,  ob- 
tained from  a mixed  body,  by  means  of  fire,  appears  in  the  form  of 
an  oil,  that  will  not  mix  with  water  3 fometimes  in  the  form  of  an 

in  flam- 
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Chymijlry.  inflammable  fpirit,  which  will  readily  unite  with  that  liquor  ; and 
fometimes,  alfo,  in  the  form  of  a confident  body,  almod  like  com- 
mon fulphur. 

’Tis  not,  however,  impoflible,  that  in  mod  mix’d  bodies,  what  is 
Called  fulphur,  may  be  no  primordial  ingredient,  but  rather  a gene- 
rated or  refulting  thing.  For  what  is  common  to  thefe  diderent 
bodies,  which  pafs  under  the  name  of  fulphurs,  and  is  the  effential 
quality  that  difcriminates  them  from  the  other  material  principles 
of  mixed  bodies,  mud  be  confefs’d,  if  we  will  fpeak  intelligibly,  to 
be  a difpofition  to  be  turn’d  into  fire,  and  ufually,  alfo,  into  flame. 
But  fulphur,  it  felf,  is  made  of  the  fame  univerfal  matter  whereof 
other  bodies  confid,  and  is  only  a coalition  of  certain  particles  there- 
of ; whofe  aggregate,  by  having  .a  particular  texture,  motion,  &V. 
acquires  thofe  properties,  on  whofe  account  it  is  called  fulphur.  And, 
therefore,  if  the  like  texture  be  found  in  other  portions  of  matter  ; or 
if  art  and  chance  can  frame,  and  bring  together  particles  of  matter, 
and  give  them  fuch  a texture,  as  difpofes  them  to  be  kindled,  and 
flame,  or  burn  away  ; thefe  qualifications  of  fuch  an  aggregate  of 
corpufcles,  entitle  it  to  the  nature  of  a fulphur  •,  whether  this  portion 
of  matter  confid,  or  largely  participate  of  the  chymids  primeval  ful- 
phur or  no.  For,  it  is  not  by  virtue  of  the  long  duration  of  a thing, 
but  by  the  effential  qualities  belonging  to  it,  that  a body  deferves  its 
denomination.  Thus,  the  fnow  that  fell  yederday,  and  was  generated 
indantly,  is  as  true  fnow,  as  that  which  has  lain  for  many  years  on  the 
Alps.  And,  in  the  judgment  of  the  chymids  themfelves,  a pound  of 
quick-filver  newly  tranfmuted,  by  a grain  or  two  of  their  elixir,  into 
gold,  becomes  as  true  gold  as  that  which  was  coeval  with  the  mod 
ancient  mines  of  that  metal. 

Shewn  in  oils.  That  ’ tis  not  neceffary  die  oil  or  fulphur,  obtained,  by  the  fire, 
from  mixed  bodies,  fliould  be  a primeval  element,  or  principle,  may 
be  probably  argued  from  the  growth  of  plants,  fed  merely  by  water  ; 
which  never thelefs  afford  an  oil  in  didillation.  And,  we  fee,  that  in 
almond-trees,  walnut-trees,  &V.  the  rain  water,  which  infinuates  it- 
felf  into  their  roots,  is,  by  fucceflive  changes  of  texture,  reduced  into 
the  oil,  which  the  fruit,  by  expreflion,  fo  plentifully  afford.  And, 
to  obviate  the  fufpicion,  of  common  waters  being  impregnated  with 
the  groffer  juices  of  the  earth,  I employ’d  diddl’d  water  to  nourifli 
a plant. 

A fprig  of  mint,  put  into  rain-water  diddl’d,  and  fed,  almod  wholly, 
with  re-didilled  rain-water,  weighed,  at  fird,  three  grains  ; and  being 
taken  out  when  it  had  grown  lefs  than  a month,  weigh’d,  after  it  was 
well  dry’d  with  paper  and  a cloth,  ten  grains  and  about  a quarter. 
Another  fprig,  put  in  and  taken  out  at  the  fame  time  with  the 
former,  had  attain’d  to  near  four  times  its  fird  weight  ; and  fliot  out 
a fecond  fprig  much  higher  than  the  fird,  and  many  roots,  fome  of 
them  near  as  long  again  as  the  whole  plant  when  it  was  fird  put  in. 


If 
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If  we  confider  what  a great  quantityof  oil  is  afforded  by  an  olive-yard,  Chymijlry. 
whofe  trees  are,  probably,  nourifhed  chiefly  by  rain-water,  that,  being 
imbibed  by  the  roots,  is  by  various  digeftions,  or  preparatory  changes, 
turned  into  oil  ; it  will  appear  probable,  that  oil  may  be  produced  of 
other  fubftances  ; fince  in  our  inftance  it  feems  to  have  been  made  by  a 
tranfmutation  of  water  •,  tho’  this  be  generally  reputed  of  all  liquors 
the  mod  contrary  to,  and  is  evidently  of  a nature  exceeding  diftant 
from  it. 

And  here  I will  relate  an  experiment,  by  which  I attempted  to 
produce  oil  out  of  only  two  diddled  liquors,  that,  according  to  the 
common  edimation  of  chymids,  are  uncompounded  bodies  •,  however, 
they  are  each  of  them  readily  diffoluble  in  water,  and  in  one  another. 

Take,  then,  of  oil  of  vitriol,  and  of  fuch  fpirit  of  wine  as  is  totally 
inflammable,  an  equal  weight  ; mix  them  together,  by  degrees,  led 
the  heat  they  will  produce,  fhould  caufe  fome  inconvenience  *,  and  ha- 
ving digeded  them,  with  a very  wary  management  of  the  fire,  draw 
off  what  will  come  over  •,  and  you  fhall  obtain,  befides  a fubtile  and 
odoriferous  fpirit  of  wine,  and  an  acid,  fulphureous  liquor,  a confide- 
rable  quantity  of  chymical  oil  •,  which  I have  had  fometimes  deeply 
coloured,  and  fometimes  clear  like  fair  water.  Nay,  it  has  fometimes 
been  exceeding  fragrant,  and  without  any  acidity  at  all  ; tho’  the  tad 
of  it  was  very  fubtile  and  piercing,  but  no  way  like  that  of  any  faline 
liquor  I know  : whence  we  may  doubt,  whether  it  is  made  of  the 
fpirit  of  wine,  or  of  the  oil  of  vitriol.  The  circumdances  lad  men- 
tioned feem  to  perfuade  the  former  *,  efpecially  fince  I found,  by  trial, 
purpofely  made,  that  this  oil  would  readily  mix  with  good  fpirit  of 
wine,  which  had  never  been  concern’d  with  oil  of  vitriol  : but,  on  the 
other  fide,  it  feemed  confiderable,  that  the  oil  of  vitriol,  by  this  ope- 
ration, was  much  weaken’d  and  changed  •,  and  it  appeared  not  whence 
the  fpirit  of  wine  fhould  have  fo  great  a fragrancy.  Befides,  this  oil 
was  fo  ponderous,  as  to  fink  not  only  in  common  water,  but  in  the 
acid  fpirit  it  felf  •,  which  feemed  to  be  the  remains  of  the  alter’d  oil 
of  vitriol.  But  I need  not  be  folicitous  to  determine,  which  of  the 
two  liquors  afforded  this  ftrange  oil  •,  for  it  may  well  be  compofed  of 
both,  by  their  mutual  adtion,  and  the  operation  of  the  fire.  If  it  be 
faid,  that  this  inflammable  fubftance  is  made  by  the  extrication  of  the 
parts  which  lay  concealed  in  the  liquors,  before  they  were  brought 
together  ; it  may  be  anfwer’d,  that  till  this  be  prov’d,  our  caufe  is 
favoured  by  the  experiment,  wherein  there  appears  nothing  fo  likely 
as  a change  of  texture,  to  produce  our  anomalous,  chymical  oil  ; fince 
it  plainly  feems  to  refult  from  two  bodies,  whereof  neither  was  a 
true  oil  before.  For  each  of  them  would  readily  mix  with  water  i 
whereas  this  oil  of  ours  being  fhaken  with  water,  would  break,  like 
common  oil,  into  numerous  little  globules,  which,  prelently  after,  funk 
to  the  bottom,  and  re-united  there  into  a liquor,  that  I have  kept,  for 
feveral  weeks,  in  the  water,  and  found  it,  at  Lift,  undiffolved  thereby. 

Some 
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Chymiftry.  Some  odd  properties  of  this  oil  make  it  feem  likely  to  participate  of 
J the  nobler  parts  of  vitriol  •,  and  the  fulphur  of  that  having  extraordi- 
nary virtues  afcribed  to  it,  by  fome  of  the  mofr  famous  and  intelli- 
gent chymifts,  I kept  a quantity  of  this  oil,  for  feveral  years,  to  ob- 
ferve  the  alterations  that  time  would  produce  in  it  ; and  afterwards  I 
imparted  the  medicine  ; the  firft  trial  whereof  proved  very  fuccefsful. 

And  tho’  chymifts  fhould  prove,  that  our  oil  was  but  feparated  from 
the  fpirit  of  wine,  or  the  oil  of  vitriol,  in  which  it  was  latent  before  ; 
the  experiment  would  ftill  afford  a confiderable  reafon  for  queftioning 
a principal  point  in  the  vulgar  chymical  dodtrine  *,  wherein  ’tis  confi- 
dently pretended,  that,  from  the  number  of  fuppofed  fimilar  fubftan- 
ces  afforded  by  a mix’d  body,  it  was  adlually  compounded  of  a fet 
number  of  diftindl  and  true  material  principles,  and  a determinate 
quanity  of  each.  For  if  from  a diftilled  liquor,  as  the  oil  of  vitriol, 
or  from  alcohol  of  wine,  which  is  commonly  reputed  uncompounded, 
a liquor  of  quite  another  kind  may  be  feparated  ; how  little  reafon 
have  we  to  take  it  for  granted,  that  every  diftilled  liquor,  fuppofed 
one  of  the  component  principles  of  the  body  that  afforded  it,  is  a 
homogeneous  fubftance,  not  further  divifible  into  different  parts  ? 

And  in  eon-  As  f°r  the  production  of  that  kind  of  fulphur,  which  goes  under  the 
fijient fulphur s.  name  of  inflammable  fpirits,  it  is  fufficiently  confidered  in  treating  of 
vinous  fpirits.  But  what  I have  hitherto  laid,  indeed,  relates  only 
to  inflammable  liquors  ; whilft  it  may  be  pretended,  that  fulphur,  in 
its  proper  and  primary  acceptation,  fignifies  a mineral  body.  But, 
as  we  formerly  laid,  the  chymifts  ufe  the  term  fulphur  fo  ambiguoufly, 
that  ’tis  hard  to  avoid  the  confufion  which  they  feem  to  have  affedled  ; 
yet,  becaufe  the  moft  intelligible  and  particular  notion  their  writings 
fuggeft  of  fulphur  is,  that  ’tis  a combuftible  and  inflammable  princi- 
ple, I have  hitherto  treated  of  it  as  fuch.  And  as  for  that  fubftance 
which  is  commonly  known  by  the  name  of  fulphur,  tho’  there  are 
chymifts,  who  have  affirmed  they  can  feparate  fuch  a fulphur  from 
vegetables  and  animals  •,  yet  fince  they'  teach  us  not  the  way  of  doing 
it,  nor  give  us  any  proofs,  befides  their  own  words,  that  they  have 
done  it  themfelves,  the  thing  has  feemed  improbable  to  the  more  ju- 
dicious of  their  own  party  •,  only  a follower  of  Glauber  I find  to  have 
undertaken,  by  his  mailer’s  directions,  to  produce  a real  fulphur,  like 
the  mineral,  out  of  vegetable  charcoal,  by  a way,  which,  becaufe, 
it  has  deceived  more  than  him,  and  is  fpecious  enough  to  impofe  upon 
the  lefs  cautious,  I fhall  here  fet  down  and  examine,  as  I made  it  after 
the  author. 

We  took  equal  quantities  of  good  oil  of  vitriol,  and  of  common 
fea-falt,  diffolvcd  in  as  much  water  as  was  requifite  : this  mixture 
we  flowly  diftilled,  till  the  bottom  was  thoroughly  dry  •,  then  fetting 
afide  the  liquor,  we  took  out  the  Caput  mortuum , and  having  beat  it  to 
powder,  with  5 or  £ part  of  its  weight  of  charcoal,  we  put  in  a ftrong 
crucible,  and  kept  the  mixture  melted  in  a vehement  fire,  till  it 

grew 
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grew  of  a dark,  reddifh  colour:  by  this  time  fuch  a change  was  made 
in  the  mafs,  that  it  both  fmelt  and  tailed  rank  of  fulphur  ; and  if  fpi- 
rit  of  fal-armoniac  were  feafonably  diddl’d  from  it,  with  a moderate 
fire,  the  afcending  fpirit  would  be  manifeflly  impregnated  with  fulphur, 
that  was  eafily  feparable  ; which  may  alfo  be  by  feveral  other  ways 
obtained  from  the  fame  fixed  Caput  mortuum. 

I do  not,  however,  take  the  fulphur  thus  produced,  to  have  been 
the  vegetable  fulphur  of  charcoal,  but  a mineral  one,  that  lay  conceal’d, 
in  a liquid  form,  among  the  laline  parts  of  the  oil  of  vitriol. 

For  ’tis  not  likely,  that  fo  fmall  a quantity  of  charcoal  as  was  em- 
ploy’d in  this  experiment  ; and  much  lefs,  that  fo  fmall  a quantity  as 
may  fuffice  to  make  it,  can  contain  fo  much  fulphur,  as  might  this  way 
be  obtained. 

And  that  common  vitriol  is  not  dellitute  of  mineral  fulphur,  ap- 
pears from  the  fulphureoufnefs  of  the  marcafites  whereof  ’tis  ufually 
made.  So  that  in  feveral  countries,  as  about  Liege^  and  in  fome  parts 
of  Italy , from  the  fame  fubltance  that  affords  vitriol,  they  obtain,  by 
didillation,  great  quantities  of  common  fulphur,  which  is  fold  for  fuch 
to  other  countries.  And  I have  found,  that  there  may  be  obtained 
from  vitriol,  an  oil,  and  a Caput  mortuum , which,  put  together,  afford 
an  intolerable  feent  of  common  fulphur. 

And  1 have,  feveral  times,  purpofely  try’d,  that  by  diddling  together 
common  oil  of  turpentine,  and  common  oil  of  vitriol,  the  former  of 
thofe  liquors  would  make  a feparation  of  fome  of  the  fulphur,  that 
lay  concealed  in  the  latter,  and  as  it  were  extradl  it  ; fo  that,  befides 
an  exceedingly  fulphureous  liquor,  which  was  fometimes  made  white 
by  the  diffolved  fulphur  that  pafs’d  into  the  receiver,  we  had  in  the 
neck  of  the  retort,  a yellowifh,  folid  body-,  which  being  put  upon 
quick-coals,  would,  after  a little  yellow  flame,  afford  much  bluifh 
flame,  like  that  of  common  fulphur,  which  it  alfo  refembled  in 
fmell.  And  fuch  a kind  of  fulphur  I have  alfo  feen,  in  traeff  of  time, 
fettle  it  felf,  in  confiderable  quantities,  at  the  bottom  of  the  liquor 
diddled  from  the  mixture  of  the  two  oils  above  mentioned.  Nor 
are  thefe  the  only  ways  by  which  I have  obtained  from  oil  of  vitriol 
manifed  proofs  of  its  containing  a mineral  fulphur,  very  like  the  com- 
mon fort. 

And,  in  particular,  I once  put  into  a retort,  one  part  of  running 
mercury,  and  four  of  oil  of  vitriol  ; and  having  diddl’d  oft'  the  men- 
ftruum  by  degrees  of  fire,  there  remained  at  the  bottom  of  the  glafs 
a very  white  powder  ; which  being  afterwards  gradually  urged  with 
a dronger  fire,  afforded,  in  the  upper  part  of  the  retort,  a great  many 
fmall  bodies,  that  looked  like  half  beads  of  amber.  Thefe,  by  their 
aptnefs  to  melt,  by  their  fmell,  and  by  the  bluifh  flame  they  afforded 
when  burnt,  appeared  to  be  a kind  of  fulphur  ; which  feems  far 
more  unlikely  to  have  proceeded  from  fo  homogeneous  a body  as 
quick-filver,  than  from  the  oil  of  vitriol  i wherein  we  have  fliewn 
Vol.  III.  Eee  there 
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Chymijiry.  there  are  many  fulphureous  as  well  as  acid  corpufcles.  And  as  upon 

UOTV  uniting  the  oils  of  turpentine  and  of  vitriol  in  a due  proportion,  I 
confcantly  obferved,  that  they  incorporated  into  a mixture  that  was 
deeply  red  ; I fufpeCted  the  chymical  caufe  of  this  phenomenon 
might  be,  that  the  oil  of  turpentine  made  a folution  of  feveral 
fulphureous  particles  it  met  with  in  the  oil  of  vitriol  ; as  we  fee 
that  common  flowers  of  fulphur  give  a rednefs  to  the  oil  of  turpen- 
tine, when  diflolv’d  therein.  And  accordingly  1 found,  that  feveral 
other  chymical  oils,  and  even  oil  of  anifeeds,  wou’d  prefenily  acquire 
the  fame  colour,  when  carefully  incorporated  with  a due  quantity  of 
oil  of  vitriol. 

As  to  the  fulphurs  of  metals  and  minerals,  I confefs  I have  not 
yet  found  enough,  either  in  chymical  writings,  or  my  own  expe- 
rience, to  let  me  fpeak  pofitively  about  them.  It  may  be  doubted, 
whether  the  fulphurs  that  are  fometimes  obtainable  from  minerals, 
belong’d  to  thofe  minerals,  as  effential  ingredients  ; or  were  only 
corpufcles  of  common  fulphur,  perhaps  a little  alter’d,  and  min- 
gled in  the  bowels  of  the  earth,  with  other  parts  eiTential  to  the 
mineral.  Thus  we  fee  in  native  cinnabar,  the  mercury  which  chy- 
milds  fuppofe  a compleat  metal  of  it  felf,  is  fo  mix’d  with  another 
body,  as  not  to  be,  aiftinctly,  difcernible  till  feparated  by  the  fire. 
And  from  this  cinnabar  I have,  fometimes,  by  an  eafy  way,  obtain’d 
a fulphur.  Since  alfo,  as  we  lately  noted,  the  vitriolate  marcafites 
afford  much  common  fulphur  by  a grofs  method  of  feparation,  it  ffiou’d 
feem  probable,  that  fome  common  fulphur  may  remain  more  clofely 
mix’d  with  the  faline  and  metalline  parts  of  the  vitriol,  afforded  by  the 
fame  marcafites ; from  which  latent  corpufcles  of  fulphur  may,  in  part, 
proceed  the  fulphureous  fmell,  &c.  obferv’d  in  vitriol  and  its  oil. 
And,  perhaps,  the  fame  confideration  may  account  for  the  fulphureous 
qualities  fometimes  found  in  the  liquors  that  pafs  for  the  vinegars  of 
mineral  bodies  •,  and  particularly  antimony  •,  to  which  may,  now 
and  then,  be  added  fome  metalline  ores  * for  I have  had  fuch  a ful- 
phureous liquor  from  good  lead-ore,  dug  out  of  the  mine  at  Mine- 
deep.  And  that  nature  her  felf  may  blend  an  impcrfeCt  mineral  with 
lead,  I have  obferved  in  an  ore  of  a mine  fo  different  from  the  other 
ores  of  the  fame  country,  that  I did  but  diffidently  guefs  ’twas  a na- 
tural mixture  of  lead  and  antimony,  till  particular  tryals  had  juffified 
my  fufpicions. 

But  tho*  chymifts  pretend  to  teach  us  ways  of  extracting  the  true 
fulphurs  of  minerals  and  metals  ; and  tho’  I know,  from  experience, 
that  a real  combuftible  fulphur  may  be,  in  a confiderable  quantity,  ob- 
tained from  antimony  •,  yet  chymifts  often  deceive  themfelves  and 
others,  by  miftaking  thofe  things  for  the  true  fulphurs  of  minerals  and 
metals,  that  really  are  not  fo.  Of  this  I fhall  give  a plain  inftance, 
in  the  preparation  that  many  of  them  deliver  of  the  fulphur  of  anti- 
mony. For  when  they  have  boiled  that  mineral  in  a ftrong  lixivium 
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of  pot-afhes,  they  fuppofe,  that,  as  by  the  fame  operation  common 
fulphur  is  diffolv’d,  lb  the  menftruum  feeks  out,  and  takes  up,  only 
the  fulphureous  parts  of  the  antimony  : and  as  common  fulphur  is 
precipitated  out  of  the  lixivium,  wherein  ’tis  diffolv’d,  by  adding 
vinegar,  or  fome  other  acid  to  it;  fo  they  prefume,  that  what  is  (truck 
down  by  the  fame  way,  from  the  folution  of  antimony,  made  in  the 
fame  menftruum,  muft  be  the  true  fulphur  of  that  mineral ; and  in  this 
they  are  confirmed  by  the  colour.  And  yet,  in  reality,  not  only  the 
fulphur,  fuppofing  there  is  one,  but  the  other  parts  of  the  antimony, 
will  be  dilTolv’d  by  a ftrong  lixivium  ; and  the  yellow  powder  that 
is  precipitated,  is  but  a kind  of  .crocus,  which  will  fometimes  fubfide 
of  it  felf,  without  the  help  of  an  acid.  Nor  does  it  fhew,  that  fuch 
a body,  obtain’d  from  a mineral  or  metal,  is  its  true  fulphur,  be- 
caufe  it  may  be  made  to  burn  ; for  unlefs  the  colour  and  fmell  of  the 
flame  concur,  I fhou’d  fufpeft,  that  the  inflammability  may  be  apt  to 
arife  from  the  great  comminution  of  the  prepared  body,  and  from  the 
addition  employed  in  preparing  it'.  For  thefe  two  may  fo  greatly 
contribute  to  the  inflammable  difpofition  of  a body,  that  little  or  no 
fulphur  will  be  neceflary  to  make  it  burn.  Thus  when  an  equal  weight 
of  fublimate  has  been  diftill’d  from  plates  of  copper,  the  remaining 
mafs  will  melt  and  burn  at  the  flame  of  a candle,  almoft  as  readily  as 
fealing-wax.  And  it  may  be  made  appear,  that  combuftible  and  in- 
flammable bodies  confift  of  parts  which,  fingly,  had  no  fuch  quality  ; 
yet  the  contrary  of  this  is  fuppofed  in  the  argument,  that  from  fuch 
qualities  infers  the  prefence  of  fulphur  in  all  thofe  mineral  prepara- 
tions wherein  they  are  found.  I wou’d  not,  however,  be  thought  to 
derogate  from  the  medical  virtues  of  fuch  fuppofed  fulphurs  ; for 
they  may  be  very  ufeflil  concretes,  tho*  not  true  principles ; the  finer 
parts  of  the  mineral  being  in  fome  of  thefe  preparations  extracted  and 
further  divided,  and,  perhaps,  very  luckily  aflociated  with  the  finer 
parts  of  the  body  employed  to  a<ft  on  them  : by  which  means  there 
may  refult  new  fubftances  of  great  virtue  and  ufe.  And  to  obtain 
thefe  magifteries  from  metals,  I employed  no  acid  menftruum  or 
liquor  made  of  a particular  fait  ; but  a neutral  or  compounded 
fait  ; which,  whilft  it  was  in  actual  fufion,  wou’d  diflolve  or  cor- 
rode the  metal  that  was  reduced  to  thin  plates.  But  there  is  ano- 
ther fort  of  bodies  obtain’d  from  fome  minerals,  and  perhaps  from 
metals  too,  that  has  a greater  refemblance  to  mineral  fulphur  than 
thefe  crocus’s. 

By  putting  Aqua  for  tis,  in  a certain  proportion,  upon  crude  antimo- 
ny, and,  after  it  was  almoft  totally  diftill’d  off,  increafing  the  fire  till 
a dry  fubftance  began  to  fublime,  we  had,  in  the  upper  part  of  the 
retort,  a yellow  brittle  fubftance,  which  being  carefully  feparated 
from  the  dark-colour’d  antimonial  powder,  that  was  alfo  elevated  by 
the  force  of  the  fire,  appeared  not  only  by  its  own  colour,  but  that 
of  its  flame,  and  fome  other  figns,  to  be  much  of  the  nature  of  com- 
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Chymijlry.  mon  fulphur:  and  this  is  not  the  only  way  whereby  we  have  obtain’d 
fuch  a fubftance  from  crude  antimony,  which  has  yielded  us  a yellow 
and  combuftible  fulphur,  even  without  the  help  of  a menftruum.  Pa- 
raielfus , indeed,  pretends  to  a way  of  drawing  fulphurs  from  all  me- 
tals *,  but  becaufe  I am  not  able  to  reduce  it  to  practice,  nor  clearly 
to  underftand  his  meaning,  and  the  true  nature  of  the  inftruments  he 
wou’d  have  employ’d,  I will  not  take  upon  me  to  determine,  whether 
the  fulphurs  he  teaches  to  be  obtainable,  by  this  method,  be  genuine, 
and  fit  to  decide  the  prefent  queftion. 

However,  we  have  fometimes  by  cementing  very  thin  plates  of  a 
certain  metal  with  burn’d  alum,  and  afterwards  dexteroufly  elevating 
the  more  difpos’d  parts  with  fal-armoniac,  obtain’d  a fublimate,  from 
whence  we  feparated,  by  ablution  with  flair  water,  that  diffolved  the 
fair,  a fubftance,  which,  by  its  inflammability,  appeared  a kind  of 
metalline  fulphur. 

But,  probably,  even  this  fort  of  bodies,  drawn  from  a metal, 
and  from  antimony,  may  not  be  the  effects  of  a bare  reparation  of 
pre-exiftent  fulphur,  from  the  other  ingredients  of  the  fubftances  that 
yielded  them  ; but  new  concretes,  produc’d  by  the  operation  of  the 
fire  on  thofe  bodies,  and  by  the  combination  of  fome  of  their  parts 
with  thofe  of  the  addition,  employed  to  obtain  the  fulphurs.  For, 
as  far  as  I have  yet  feen,  either  falt-petre,  crude  or  diftill’d,  men- 
ftruums  made  of  it,  other  kinds  of  falts,  or  oleaginous  liquors,  are 
employ’d  on  thefe  occafions.  And  ’tis  very  poflible,  that  fome  of 
the  more  difpofed  parts  of  them  may  aflociate  with  thofe  of  the 
mineral  or  metal,  to  be  wrought  upon  •,  and  fo  from  this  combi- 
nation of  the  ingredients,  there  may  reful t a body  of  a new  tex- 
ture, which  texture  may  difpofe  it  to  be  combuftible  or  inflammable, 
whether  the  ingredients,  in  there  feparate  condition,  were  fo  or  not. 
Thus  tho’  Aqua  fortis  be  not  inflammable,  nor  a piece  of  crude  copper 
inflammable  or  combuftible  in  a common  moderate  fire  ; yet  the  me- 
tal being  diffolv’d  in  Aqua  fortis,  and  the  fuperfluous  moifture  warily 
exhaled,  there  will  remain  a fufible  concrete,  wherein  the  copper,  be- 
ing much  comminuted,  and  its  fmall  parts  fitly  afifociated  with  the 
faline  ones  of  the  menftruum,  compofes  a kind  of  vitriol,  that,  being 
held  in  the  flame  of  a candle,  or  even  of  a piece  of  paper,  will  rea- 
dily burn  away  in  a finely  colour’d  flame,  which  may  be  kept  diftindl 
from  the  other. 

In  fhort,  it  feems  not  improbable,  that,  if  any  of  the  metals  be,  by 
a fit  menftruum,  or  proper  ingredient,  reduc’d  to  parts  minute  enough, 
and  thefe  parts  be  fitly  afifociated  with  fome  of  thofe  of  the  men- 
ftruum, the  metal  may,  thereby,  be  brought  to  burn  or  flame ; as  I 
have  fuccefsfully  tryed  upon  gold  it  felf,  whofe  fulphur  the  chymifts 
wou’d  have  us  look  upon  as  incombuftible  ; fo  that  for  ought  yet  ap- 
pears, ’tis  allowable  to  fufpett,  that  the  fulphur  obtain’d  from  a par- 
ticular metal,  is  not  fo  much  an  elementary  or  hypoftatical  principle, 
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barely  extracted,  as  a magiftery,  or  fome  other  new  compound,  made  Chymijiry. 
by  the  combination  of  the  metalline  particles,  with  the  body  that 
works  on  them.  But  if  a chymift  will  have  metalline  preparations  of 
this  kind,  to  be  fulphurs,  I may  be  allowed  to  make  them  ferve  for 
inftances  of  the  produciblenefs  of  fulphurs. 


SECT.  IV. 


CHY MISTS  have  given  us  no  fettled  notion  of  their  mercury,  Mercuries 
but  have  left  us  to  guefs  what  they  mean  by  it.  That  which  ducible. 
feems  agreed  on  by  moft  of  them,  when  they  fpeak  a little  intelli- 
gibly of  the  principle  mercury,  is,  that  ’tis  a' fluid  fubftance,  or  vola- 
tile liquor,  which  therefore  may  be  diftinguifhed  from  the  faline  princi- 
ple, efpecially  from  the  alkaline,  or  fixed  fait  *,  as  it  may  alfo  be  from 
the  oil  or  fulphur,  by  its  not  being  inflammable.  Butthefe  marks  will 
not  difcriminate  it  from  phlegm,  which  is  alfo  a fugitive  and  unin- 
flammable liquor  ; and  therefore  to  make  the  difference,  they  muff  add 
fome  other  quality,  fuch  as  taft,  which  is  wanting  in  phlegm.  So 
that,  according  to  this  doCtrine,  the  nature  of  a chymical  mercury, 
or  fpirit,  will  confift  in  its  being  a volatile  liquor,  not  inflammable, 
like  oil  or  fulphur,  nor  yet  infipid  like  phlegm.  But  what  a prin- 
ciple muff  this  be,  that  comprizes  fuch  different  bodies,  as  acid  fpirits, 
as  thofe  of  nitre  and  vitriol ; the  urinous,  as  for  inffance,  thofe  of  blood, 
hartfliorn,  &c.  and  the  anonymous,  as  thofe  of  guaiacum,  honey,  &V. 
freed  from  their  acidity  •,  and  the  running  mercuries  of  minerals 
and  metals,  as  cinnabar,  antimony,  and  lead  ? But  as  for  the  mercu- 
ries, or  uninflammable  fpirits  of  vegetables,  and  animals,  I have  en- 
deavour’d to  fhew  their  production,  in  treating  of  fpirits  and  volatile 
falts.  And,  therefore,  I need  only  now  fpeak  to  the  production  of 
mercury,  more  properly  fo  called,  that  is,  running  mercury. 

That  there  may  be  extracted,  or  obtained  from  metals  and  minerals.  Whether  run- 
a fluid  fubftance,  in  the  form  of  running  mercury,  is  the  common  opi-  ning  mercuries 
nion  of  chymifts  ; and  in  their  writings  we  may  meet  with  many  pro-  abtamable 
ceffes  to imaKe  thefe  mercuries.  _ w minmh. 

But  feveral  of  the  more  learned  chymifts  themfelves,  have  look’d 
upon  the  pretenfions  of  others  to  the  art  of  making  them,  as  a chi- 
mera *,  and  fome  judicious  modern  writers  have  exploded  all  thefe  mer- 
curies of  bodies  as  meer  non-entities  •,  nay,  fome  do  not  fcruple  to 
cenfure  all  thofe  who  pretend  to  have  feen,  or  made  any  of  them,  as 
credulous,  or  impoftors. 

I here  propofe  to  examine,  whether  from  a metal,  or  mineral,  there 
may,  without  the  addition  of  any  fubftance,  that  certainly  contains 
common  quick-filver,  be  obtained,  by  art,  a fubftance  refembling  that 
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Chymiftry.  drug  in-weight  and  fluidity,  in  amalgamating  with  gold,  and  fome  other 


metals,  and  in  being  indifpofed  to  wet  or  flick  to  bodies,  that  are  not 
of  a metalline  nature. 

Now  there  are  feveral  procefles  of  making  the  mercuries  of  bodies, 
fo  darkly  deliver’d,  that  the  generality  of  chymitls  cannot  underftand 
them,  fo  as  to  put  them  in  practice. 

For  fome  of  thefe  proceiTes  are  fet  down  in  terms  of  art,  which,  for 
their  great  darknefs  or  ambiguity,  are  utterly  unintelligible,  but  by 
the  authors  themfelves,  or  thofe  who  are  vers’d  in  the  more  myfterious 
parts  of  hermetic  philofophy.  And  others  there  are  of  thefe  procefles, 
that  require  fome  menftruum,  falts,  or  other  inftruments,  not  in  the 
power  of  ordinary  chy mills  to  procure. 

Inftances  of  this  kind  frequently  occur  in  the  writings  of  fuch  as  pafs 
for  the  adept  philofophers for  inftance,  in  Lully’s  method  of  making 
mercury  of  filver  •,  Helmont’ s way  of  preparing  mercury  of  lead  ; and 
Paracelfus' s way  of  extracting  the  mercuries  of  all  metals. 

Again  •,  there  are  feveral  procefles  to  make  mercuries  of  bodies, 
either  falfe,  or  attended  with  fucli  circumftances,  as  render  them  unfit 
to  be  trufted. 

Some  of  thefe  having  been  cautioufly  try’d,  by  thofe  who  had  a great 
defire  to  find  them  true,  have  not  fucceeded  at  all  in  practice.  Hence 
we  have  fo  many  complaints  of  fuch  chymifts  as  have  loft  their  la- 
bour in  endeavouring  to  make,  according  to  Beguinus’ s directions,  the 
mercury  of  filver  ; tho’  I do  not  take  that  to  be  one  of  the  moft  diffi- 
cult to  be  prepared : and  he  who  converfes  with  thofe  who  have 
attempted  to  make  the  mercuries  of  gold,  antimony,  &c.  according  to 
the  vulgar  procefles,  will  find,  by  their  confeflions,  how  little  the  event 
has  anfwer’d  their  expectations.  Nor  do  all  the  manufeript  procefles, 
communicated  to  private  friends  as  great  arcana,  much  exicel  the 
other  ; as  feveral  of  my  acquaintance  have  found  to  their  coft. 
Among  the  many  chymifls  I have  known,  I remember  not  above 
three  or  four  credible  perfons  who  would  affirm,  they  had  ever 
prepared  the  mercury  of  any  metal  or  mineral,  except  of  native  cin- 
nabar, which  is  the  natural  ore  of  quick- filver  *,  or  feen  it  made,  in  a 
conftant  way,  by  any  procefs  found  in  printed  books.  So  many  of  thefe 
methods  having,  therefore,  upon  trial,  been  found  falfe  ; cautious  men 
may  be  excufed  believing  other  procefles  for  making  mercury,  which, 
tho'  not  yet  try’d,  feem  no  more  probable,  than  thofe  that  have  been 
found  unfuccefsful. 

But  farther  *,  there  are  fome  procefles,  wherein  it  is  thought,  that 
the  mercury  of  a metal,  or  mineral,  is  obtained,  when,  indeed,  the 
produced  fubflance  is  mifcall’d  i or  the  true  mercury  faid  to  be  extract- 
ed, was  put  in  difguiz’d  by  the  operator. 

I will  not  here  give  inftances  of  the  cheats  that  may  be  put  upon 
the  ignorant  and  unwary,  and  fometimes  too  upon  the  fkilful,  if  they 
be  not  cautious  i but  fhall  content  my  felf  with  a few  innocent  examples. 
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And  firft,  there  are  fome,  who  finding  themfelves  unable  to  make  the  Chymifiry. 
true  mercuries  of  metals  or  minerals,  aferibe  the  name  of  mercury  to 
productions,  whofe  qualities  are  very  remote  from  thofe  agreed  to  be 
efiential  to  quick-filver.  Thus  Glauber  fpeaks  much  of  his  mercury  of 
Lima,  which  yet  is  far  from  being  running  mercury  ; or  having  the 
ponderofity,  and  other  properties  of  true  quick-filver.  So  Angelas  Sala , 
in  his  anatomy  of  antimony,  would  havens  to  look  upon  the  regulus 
of  that  mineral  as  its  mercury  •,  becaufe  he  takes  it  for  granted,  it 
muft  contain  mercury  •,  and  fancies  no  other  can  be  obtained  from  it. 

To  fhew  that  the  mercury  obtained  by  fome  proceifes  which  feem  to 
fucceed,  made  part  of  the  addition  employed  by  the  artift  in  the  ope- 
ration, I might  have  recourfe  to  an  eafy  inftance,  a deluding  experiment 
that  I made,  by  mixing  the  filings  of  copper  with  a certain  fait,  and 
putting  them  in  a glafs  vefiel  held  over  the  fire,  till  the  Tn.lt  is  thoroughly 
melted,  and  in  part  fublimed  ; by  which  operation,  the  copper  feems  to 
be  quite  changed,  efpecially  in  colour  •,  while  there  remains  in  the  lower 
part  of  the  glafs  a confiderable  quantity  of  running  mercury. 

Laftly,  it  is  poffible  to  obtain  from  fome  metals  and  minerals  true- 
running  mercury,  or  quick-filver,  that  cannot  juftly  be  thought  to 
proceed  meerly  from  the  addition. 

Having  diftilled  copper  with  certain  faline  fubftances,  I was  not  a 
little  furprized  to  find  in  the  vefifels  that  had  been  luted  together, 
fome  globules  of  running  mercury,  which  I could  not  reafonably 
fufpeCt  to  come  from  the  addition,  that  was  not  fublimate  ; nor  any 
thing  I could  judge  to  contain  quick-filver.  I afterwards  found, 
that  accidents  of  the  like  nature  had  been  obferved  by  feveral  of  my 
friends. 

A chymift  of  my  acquaintance  preffing  me  to  communicate  to  him 
a way  of  making  the  mercury  of  antimony  and  of  lead  •,  to  be  rid  of 
his  importunity,  I told  him  what,  on  a fudden,  came  into  my  thoughts ; 
and  a/ter  I had  forgot  this  affair,  he  came  with  great  joy,  to  return  me 
thanks  for  the  inftruCtions  I had  given  him  *,  bringing  along  with  him 
fome  mercury  of  antimony,  and  a little  mercury  of  lead,  that  he  had 
already  made  by  the  help  of  them.  And  by  the  fame  means  he  ex- 
pected to  obtain  much  more  mercury  from  the  minerals,  when  they 
ihould  be  longer  digefted  with  the  concourfe  of  the  air  in  thofe  falts, 
that  I had  advifed  him  to  grind  therewith. 

Two  gentlemen  of  my  acquaintance,  tho’  unknown  to  each  other, 
working,  almoft  at  the  fame  time,  upon  filver,  found  parts  of  that 
metal  turned  into  running  mercury  *,  with  which  odd  accident  each  of 
them  came  to  acquaint  me  *,  bringing  along  with  them  a little  portion 
of  the  mercury.  One  of  the  parcels  I found  not  to  be  common,  but 
metalline  mercury  and  the  artift  complained  to  me,  that  he  fometimes 
had  confiderable  quantities  of  it,  to  his  great  lofs  ; becaufe  much  of 
the  filver  he  employed,  in  an  operation  that  he  expected  would  prove 
gainful,  being  turned  into  quick'  filver,  had  lwallowed  up  all  his  profit : 
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Chymifiry.  and  this  invited  him  to  apply  himfelf  to  me,  hoping  to  find  a remedy 
for  this  inconvenience. 

A fellow-traveller  of  mine,  employing  a faline  body  about  lead  ; af- 
ter he  had  finifhed  his  operation,  left  the  lead  and  fait  together,  forfome 
months,  in  a veffel,  which  he  laid  by  in  a garret,  where  the  air  had 
accefs  to  it  ; and  he  afterwards  found,  to  his  wonder,  that  tho’  he  had 
employed  no  mercurial  bod/To  work  upon  the  lead,  yet  part  of  it  was 
turned  into  quick- filver,  feparable  by  draining  ; and  more  feemed  in  a 
ready  difpofition  to  undergo  the  like  change.  Whereupon  he  brought 
me  a part  of  the  metal,  and  a little  of  the  mercury,  which  I found, 
by  experience  on  gold,  to  be  of  a nobler  kind  than  common  mercury. 
And  I the  lefs  wonder’d  at  this  phenomenon,  becaufe,  by  examining 
the  gentleman,  I difeover’d,  that  the  principal  thing  he  employed  in 
the  operation  was  common  fait. 

We  took  three  ounces  of  well  refined  filver,  in  thin  plates,  and  fix 
of  common  fublimate,  which  was  put  Hrft  into  a retort ; the  filver  cut 
into  finall  pieces,  being  laid  uppermofl,  that  it  might  be  penetrated  by 
the  afeending  fumes : but  the  fire  having  not  been  made  flrong 
enough,  the  fublimate  was  elevated  to  the  upper  part  of  the  retort, 
and  left  the  filver  fcarce  at  all  chang’d  in  the  bottom  of  the  glafs. 
Wherefore,  we  put  the  lame  fublimate  and  metal  into  another  retort, 
and  applying  a ftronger  fire,  that  the  fublimate  might  be  thoroughly 
melted  before  it  could  fly  away,  we  obtained  no  running  mercury  at 
all  •,  but  the  greatefl  part  of  the  fublimate  was  elevated  in  its  ufual 
form  •,  leaving  behind  it,  the  filver  in  a lump,  which  ftuck  hard  to  the 
bottom  of  the  glafs,  and  appeared  much  alter’d.  It  had  gained  an 
ounce  in  weight,  and  many  pieces  of  the  metal  ftuck  together,  and 
feemed  at  leaft  half  melted  ; and  were  of  a kind  of  horny  and  femi- 
diaphanous  fubftance,  which  would  readily  melt,  almoft  like  fealing- 
wax,  when  held  to  the  flame  of  a candle,  at  which  yet  I could  not 
perceive  it  manifeftly  to  take  fire. 

An  expert  metallift  of  my  acquaintance,  being  defirous  to  try  what 
gold  and  filver  he  could  get  out  of  a fine  Englijlo  marcafite  I had  pre- 
fented  him  •,  he  examined  it,  according  to  his  method,  without  any 
mercurial  preparation,  and  found,  to  his  furprize,  that  it  yielded,  be- 
fides  other  things,  fome  running  mercury,  which  he  gave  me. 

Metalline  More  than  one  of  my  friends  have  made  the  mercury  of  antimony, 
’d^ce^he  fr°'n  ^ un^u^Pe<^:e^  additions,  fuch  as  falts,  that  had  nothing  to  do  with 
‘mixing with  fublimate,  or  other  compofitions,  wherein  common  mercury  is  an  in- 
gold.  * gredient.  One  of  thefe  antimonial  mercuries  looked  fo  odly,  that, 
tho’  it  were  made  by  diftillation,  I try’d  whether  it  would  not  ope- 
rate on  gold  in  a peculiar  manner  ; and  having,  accordingly,  put  a 
little  fine  calx  of  that  metal  into  the  palm  of  my  hand,  I added  to  it 
an  equal,  or  a double  weight  of  this  mercury,  which  immediately 
incorporated  with  a very  manifeft  heat.  And  this  is  my  quick  way 
of  examining  other  mercuries  of  bodies  *,  for  tho’  alone  it  be  not  a 
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certain  fign,  that  a mercury  is  of  that  fort,  becaufe  I can  obtain  a 
mercury  fo  qualified,  by  a different  method  from  any  hitherto  men- 
tioned yet  as  I had  fufficient  reafon  to  conclude,  that  they  obtained 
thofe  mercuries  from  the  bodies  they  affirm’d  to  have  yielded  them, 
fo  the  readinefs  of  thefe  mercuries  to  mix  with  gold,  without  the  help 
of  fire,  and  even  to  grow  hot  with  it,  which  vulgar  mercury  will  not 
do,  confirmed  that  they  were  metalline  mercuries,  rather  than  of  the 
fame  kind  with  common  quick-filver.  And  my  way  of  obtaining  in- 
calefcent  mercury,  is  fo  very  different  from  any  of  thofe,  that  there 
was  not  the  lead  caufe  to  fufpeft , the  mercuries  of  the  refpeftive  bodies 
were  fo  obtain’d  ; efpecially  fince  I knew  that  my  way  was  unknown 
to  moft  of  the  perfons  mentioned,  and  praftifed  by  none  of  them. 

Having  prepared  a particular  mercury  of  this  kind,  I put  to  one  part 
thereof,  fometimes  half  its  weight,  and  fometimes  an  equal  weight  of 
refined  gold,  reduced  to  a calx,  or  fubtile  powder  •,  and  mixing  them 
together  in  the  palm  of  my  hand,  they  grew,  in  the  fpace  of  a minute, 
confiderably  hot.  The  effeft  was  by  much  the  greater,  for  employing 
an  equal  weight  of  gold.  Nor  did  the  interpofition  of  a paper  between 
the  metals  and  the  hand,  prevent,  tho’  it  much  abated,  their  heat. 

■ Thefe  experiments  were  made  but  with  fmall  quantities  of  the  mer^ 
cury  ; but  if  we  had  employed  larger,  to  a due  proportion  of  gold, 
’tis  probable,  the  heat  might  have  been  intenfe  enough  to  crack  a glafs 
vial  *,  for  a dram  of  it  has  fometimes  caufed  me  to  lay  it  fuddenly  out 
of  my  hands.  This  mercury  was  fo  well  difpofed  to  gold,  that  it  would 
prefently  amalgamate  with  an  equal  quantity  thereof,  into  a hard  mix- 
ture ; wherein  the  mercury  fo  far  prevailed,  as  quite  to  abolifh  the 
colour  of  the  gold.  And  the  power  of  penetrating  and  growing  hot 
with  gold,  was  fo  effential  to  our  mercury,  that  after  it  had  been  fre- 
quently diftilled  from  that  noble  metal,  it  ftill  retained  this  property  : 
nay,  even  a fingle  dram  of  it,  after  having  lain  by  for  three  or  four 
years,  grew  fo  hot  with  gold,  that  I feared  it  would  have  burnt  my 
hand.  And  to  try,  whether  this  furprizing  faculty  of  growing  hot 
immediately  upon  gold,  wou’d  continue  for  a ftill  longer  time  in  the 
mercury  •,  I took  fome  that  I had  kept,  hermetically  fealed  up,  for 
ten  or  twelve  years,  and  having  put  it  to  fome  common  calx  of  gold 
in  the  palm  of  my  hand,  it  prefently  grew  hot  : and  having  diftilled 
off  the  mercury,  and  tried  it  again,  it  did,  as  well  as  fome  that  was 
undiftill’d,  again  heat  with  gold. 

And,  by  the  way,  we  may  obferve,  that  a mercury  qualified  to 
grow  hot  with  gold,  and  perhaps  with  other  powders,  may  be  made 
by  more  methods  than  one  or  two  *,  for  experience  has  allured  me, 
that  fuch  a mercury  may  fuccefsfully  be  prepared,  not  only  by  em- 
ploying antimony,  and  fuch  folid  metals  as  iron,  but  even  without 
any  metal  or  antimony.  But  the  gold  muft  be  duly  prepared  for  this 
trial  : The  ftnallcft  filings  1 could  procure,  were  not  fine  enough  for 
the  purpofe,  nor  will  every  calx  of  gold  ferve  the  turn  ; that  which 
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Chymifiry.  I principally  chofe,  was  made  by  nuartation,  or  the  melting  together 
one  part  of  fine  gold,  and  three  or  four  parts  of  cupelrd  filver,  and 
then  putting  the  mafs,  wherein  the  metals  are  mixed  almoft  -per  mi- 
nima, into  purified  Aqua  fortis , which  diflolving  only  the  filver,  leaves 
the  gold  in  a fine  calx.  But  there  being  fome  difficulty  in  obtaining 
this  calx  pure,  I will  add,  that  by  making  an  amalgam,  in  the  common 
way,  with  pure  gold  and  vulgar  mercury  •>  and  diflolving  the  mercury 
in  good  Aqua  fortis , there  will  remain  a powder,  which  being  well 
wafh’d  with  fair  water,  and  kept  a while  in  a moderate  fire  to  dry,  will 
become  a proper  calx  for  this  purpofe.  And  to  fhew,  that  the  heat 
in  this  experiment  proceeds  not  from  the  corrofive  particles  of  the 
Aqua  fortis , employed  in  preparing  the  gold  ; I put  upon  fine  leaf- 
gold,  two  or  three  times  its  quantity  of  our  mercury,  and  a fmart 
heat  was  immediately  produced  in  my  hand.  I put  two  drams  of  anti- 
monial  quick-filver  into  the  palm  of  my  hand,  and  added  to  it,  by 
degrees,  a dram  and  a half  of  the  powder  of  fine  filver,  made  by  pre- 
cipitation with  copper,  in  the  ordinary  way  ; then  mixing  them  with 
my  finger,  I found  they  grew  fenfibly  warm.  And  this  mixture,  in 
a fhort  time,  became  of  a foft  and  uniform  confidence,  almoft  like 
melted  butter  •,  fo  that  we  added  half  a dram  more  calx  of  filver, 
without  rendering  the  amalgam  too  ftiff  ; and,  perhaps,  we  might 
have  added  another  half  dram,  without  overcharging  that  piercing 
mercury  *,  in  which  cafe  it  would  have  fwallowed  up  full  its  own  weight 
of  filver  : fo  different  was  it  from  common  mercury.  And  when  we 
left  off,  it  had  reduced  into  a very  yielding  form,  three  quarters  of 
its  own  weight  of  folid  metal.  This  amalgam  we  put  into  a fmall 
vial,  and  ftopt  it  up  with  cork,  to  obferve,  whether  it  would  harden 
when  kept  from  the  free  air.  Next  morning  it  appeared  to  be  con- 
creted in  the  glals  •,  and  breaking  the  glafs  on  the  morning  following, 
to  take  out  the  matter,  we  found  it  confiderably  hard  and  brittle. 

As  for  the  mercury  of  gold,  tho’  I have  brought  a great  many 
parts  of  that  crude  metal  to  affume  a mercurial  form,  and  to  come 
over  therein  by  diflillation,  yet  I have  not  feen  any  thing,  that  I 
-was  fatisfied  deferved  to  be  called  mercury  of  gold.  But  a fo- 
reigner, who  feem’d  a candid  gentleman,  and,  as  I perceived,  had 
feen  uncommon  things,  and  who  fhewed  me  one  whereat  I was 
furprized,  affured  me,  that  he  had  met  with  a very  learned  man,  in 
comparifon  of  whom  he  confeffed  himfelf  but  a novice,  who  put 
fome  gold  into  a little  vial  of  a certain  menftruum,  which  this  gentle- 
man knew  not  how  to  prepare  ; and  intimated  to  him,  that  the  men- 
ftruum would  have  a peculiar  operation,  as  well  upon  gold  as  filver  ; 
and  my  relator  having  put  the  vial,  well  flopp’d,  into  his  pocket,  and 
carried  it  about  with  him,  was,  when  he  came  home,  and  took  it  out, 
furprized  to  find,  inftead  of  the  gold  he  had  feen  put  in,  a confiderable 
quantity  of  running  mercury.  This  the  artift,  who  only  lent  him  the 
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menftruum,  did  not  feem  to  think  ftrange,  when  made  acquainted  Chymiftry , 
with  it. 

I have  here  been  careful  to  mention  only  thofe  relations,  to  which 
I my  felf  faw  caufe  to  give  afifent.  If  thefe  inftances  be  fuppofed 
cafual  experiments,  whilft  there  appears  no  fettled  way  for  the  ob- 
taining the  mercuries  of  bodies,  I might  alledge,  that  fome  paflages 
here  deliver’d  make  it  probable,  that  even  fettled  methods  of  making 
the  mercuries  of  fome  bodies,  are  not  unknown  to  fome  artifts.  And 
tho’  moft  of  thefe  experiments  may  be  (aid  to  have  been  cafual  in  this 
refpeCt,  that  thofe  who  made  them  did  not  principally  defign  to  ob- 
tain metalline  or  mineral  mercuries  *,  yet  the  effects  produced  were  as 
naturally  and  neceffarily  confequent  upon  operations  fo  managed,  as  if 
the  artift  had  direCtly  defign’d  them  ; which  in  fome  of  thefe  cafes 
they  did.  And  it  is  not  material  to  enquire,  whether  the  quick-filver, 
made  in  thofe  experiments,  be  owing  to  chance  or  fkill  ; fince  it  is 
plain,  that  if  metals  and  minerals  cou’d,  by  either  way,  be  actually 
brought  to  afford  running  mercury  •,  there  needs  no  more  to  prove  that 
fuch  mercuries  are  really  obtainable  from  them. 

Whether  the  mercuries  of  metals  and  minerals  be  pre-exifting  prin- 
ciples, and  only  extracted  from  them,  may  feem  luperfluous  to  en- 
quire •,  fince  the  generality  of  chymifts,  of  different  ages  and  countries, 
have  refolutely  determin’d  the  affirmative.  This,  however,  is  not  at 
all  to  be  wonder’d  at,  fince,  according  to  their  hypothefis  of  the  trio, 
p-ima , whereof  they  prefume  all  perfectly  mix’d  bodies  to  be  compofed, 
metals  muft  confift  of  mercury,  as  well  as  of  fait  and  fulphur  ; and 
confequently  afford  it  upon  the  analyfis  of  the  body  into  its  three 
primordial  ingredients.  But  notwithftanding  this,  the  problem  feems 
difficult  to  be  refolv’d  : for  fuppofing  there  are  true  metalline  mer- 
curies preparable  by  chymifts  ; they  very  ftudioufly  conceal  the  ways 
of  their  preparation.  And  as  ’tis  very  difficult  to  obtain  any  of  the 
factitious  mercuries,  wherewith  to  make  the  proper  tryals  ; fo  thofe 
few  authors  who  affirm  themfelves  to  have  poffefs’d  fuch  mercuries, 
give  .us  but  an  exceeding  lame  and  defective  account  of  them  ; ftudi- 
oufly omitting  thofe  particulars  which  are  moft  requifite  in  order  to 
form  a right  judgment  about  them.  For  my  own  part,  I am,  at  prefent, 
inclin’d  to  think,  that  the  mercuries  obtain’d  from  metals,  do  not 
clearly  appear  to  have  been  pre-exiftent  in  them  •,  and  that,  at  leaft, 
fome  of  them,  may  be  rather  fluid  magifteries  of  metals,  than  their 
principles.  One  of  the  moft  obvious  things  that  fuggefted  this  fufpi- 
cion  to  me  was,  that  whilft  fome  metals,  as  tin  and  lead,  were  in 
fufion,  they  wou’d  to  one,  who  fhou’d  not  know  of  their  being  melt- 
ed, appear  to  be  parcels  of  mercury  •,  fince,  like  it,  they  are  fluid 
and  ponderous,  and  flick  not  to  the  crucible,  or  to  ftones,  bricks,  or 
almoft  any  other  bodies,  except  metalline  ones  •,  fome  of  which 
they  will  eafily  pierce  into,  as  quick-filver  does  into  filver  or  gold  *,  fo 
that  if  the  fluidity  of  thefe  metals  were  permanent,  they  might  well 
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Chymiflry.  pafs  for  mercuries.  And  if  in  the  moon  as  there  are  mountains,  fo  there 
fhou’d  alfo  be  metalline  mines,  in  cafe  the  heat  of  the  climate,  or  of 
the  foil,  fhou’d  keep  them  conftantly  in  fuch  a degree  of  heat,  as  we 
find  fufficient  to  melt  lead,  which  need  not  be  very  intenfe,  thefe 
metals  wou’d  there  imitate  our  mercuries.  Thus  I have  learn’d  from 
travellers,  that  in  feveral  parts  of  the  torrid  zone,  what  wou’d  here 
be  butter,  is  there  fluid  like  oil,  and  fold,  as  other  liquors,  by  meafure, 
not  by  weight.  And  an  inqufitive  traveller  allured  me,  that  whilft 
he  was  in  lome  parts  of  the  Indies , having  furnilh’d  himfelf  with  fome 
liquid  fubflances  from  wounded  plants  *,  as  foon  as  he  came  near  Europe 
they  turned  into  confiftent  and  pulverable  bodies  : it  is  not  therefore 
impofilble,  that  the  piercing  falts,  and  other  fubtile  bodies,  employed 
in  preparing  the  mercuries  of  metals,  may,  either  by  their  natural 
agility,  and  by  fo  altering  the  fhape,  and  loofing  the  cohefion  of  the 
metalline  corpufcles,  bring  them  to  fuch  a texture  as  may  fuffer  the 
etherial  fubftance,  whereto  fo  many  other  bodies  owe  their  fluidity, 
to  agitate  them.  Thefe  caufes,  or  fome  other,  may  poffibly  keep 
the  prepared  metal  fluid.  Thus  tho’  camphire  be  a confiftent  and 
tough  body,  yet  fome  nitrous  fpirits  will  eafily  penetrate  it,  and  may- 
be brought  to  ftay  fo  long  with  it,  that  I have  kept  the  oil  of  cam- 
phire for  feveral  years,  without  lofs  of  its  fluidity,  tho*  expos’d  to 
fuch  intenfe  degrees  of  cold  as  would  freeze  feveral  other  liquors.  And 
fince  the  vapour  of  lead  can  arreft  quick-filver,  and  make  it  a con- 
fiftent body  ; and  fince  Helmont  aftures  us,  that  the  liquor  alkaheft  be- 
ing once  abftradted  from  running  mercury,  deprives  it,  and  that  almoft 
irrecoverably,  of  its  fluidity,  fo  as  to  make  it  pulverable  ; why  may 
not  nature  or  art  fupply  fome  corpufcles  to  expel  or  difable  thole  that 
keep  a metal  in  the  form  of  a folid  ? efpecially  fince  the  matter  of 
metals  themfelves  may  have  been  a fluid  body.  Another  reafon  why 
I fufpedl  the  mercuries  of  metals  and  minerals  not  to  be  merely  ex- 
tracted principles  or  ingredients,  is,  that  I have  obferved  a greater  dif- 
fimilitude  between  running  mercuries,  furnifhed  with  all  that  is  requi- 
fite  to  make  them  pafs  for  true,  than  agrees  to  their  being  Ample  and 
primordial  bodies,  barely  extricated  from  the  others,  with  which  they 
were  at  firft  mix’d  *,  as  we  fhall  fee  hereafter.  The  chymifts,  alfo, 
who  talk  of  the  mercuries  they  have  drawn  from  metals,  do  not  tell 
us  what  other  ingredients  they  obtain’d  by  their  fuppofed  analyfis  ; 
which  leaves  it  dubious,  whether  they  obtain’d  any  fait  or  fulphur  or 
not  ; and  of  what  nature  thofe  fubflances  were  that  they  did  ob- 
tain. For  if  thefe  were  not  true  fait  and  fulphur,  the  genuinenefs  of 
the  analyfis  might  be  queftion’d  ; becaufe  it  may  be  alledg’d,  that  the 
chymical  operation,  and  the  addition,  turning  fome  parts  of  the  earth 
into  bodies,  which  muft  not  be  acknowledged  to  have  pre-exifted  in 
them,  may  alfo,  by  a change  of  texture,  have  turn’d  fome  other  parts 
of  the  metal  into  the  form  of  mercury. 
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And  to  give  the  fandbion  of  an  adept,  Raymund  Lully,  tho’  he  often  Chymijlry.. 
fpeaks  of  mercury  in  a dark  and  allegorical  fenfe,  yet  in  his  Clavicula , 
he  delivers  a procefs,  from  whence  it  feerns  manifeft,  that  his  defign 
was  not  to  extract  a pre-exiltent  quick-filver  ; fince  he  directs  us  to 
profecute  the  work  till  the  quick-filver  obtained,  be  equal  in  weight  to 
the  filver  to  be  tranfmuted  ; whereby  it  appears,  that  the  mercuries  of 
bodies  are  rather  magifteries  than  extracts.  For  in  this  procefs  of  Lully 
it  appears  not,  that  the  mercurial  principle  was  extracted  from  the  fait 
and  fulphur  ; but  rather  that  the  body  of  the  metal,  without  being 
analyzed,  was  turn'd  into  mercury.  Magiftery  is,  indeed,  a term  va- 
riously employed  by  chymifts,  and,  particularly,  ’tisufed  by  Paracelfus , 
to  fignify  different  things  •,  but  the  beft  notion  I know  of  it,  is,  that 
which  I find  authoriz’d  even  by  Paracelfus , where  he  expreffes  himfelf 
more  diftindtly,  I mean  a preparation  whereby  there  is  no  analyfis  made 
of  the  body  affign’d,  nor  an  extradlion  of  any  particular  principle,  but 
almoft  the  whole  body  is  turn’d  into  a fubfcance  of  another  kind  : as 
when  iron  or  copper,  by  an  acid  menftruum  that  corrodes  and  affociates 
therewith,  is  turn’d  into  vitriol  of  iron  or  copper  ; and  quick-filver, 
by  having  a fufficient  quantity  of  Aqua  forth,  ftrongly  abftradted  from 
it,  is  chang’d  into  red  precipitate  i or  by  being  fublim’d  with  common 
fulphur,  is  turn’d  into  cinnabar  r or  to  give  a more  appofite  example, 
when  quick-filver  is,  by  the  lafting  operation  of  the  fire,  without  ex- 
ternal additions,  diftindt  from  the  particles  of  fire,  turn’d  into  a red 
powder,  call’d  precipitate  per  fe. 

I am  credibly  informed,  and  have  fome  proof  of  the  thing,  that  there 
is  a place  in  Tranfylvania , where  portions  of  running  mercury  falling 
out  of  the  earth,  and  lying  a while  in  the  air,  of  themfelves  coagulate 
into  bodies  permanently  hard  : fo  little  difference  hath  nature  her  felf 
there  made  between  the  mercurial  fluidity,  and  the  folid  confiftence  of 
the  fame  portion  of  matter.  If,  therefore,  fo  fmall  a thing  as  the  con- 
tact of  the  air  can  expel,  is  able,  by  its  prefence,  to  retain  a mineral 
body  in  the  form  of  a true  running  mercury,  as  well  as  by  its  recefs  to 
leave  it  folid  ; why  fhou’d  it  be  impofiible  for  art  to  interclofe  fome 
very  minute  and  reftlefs  particles,  which,  by  their  various  and  inceffant 
motions,  may  keep  a meralline  body  in  the  ffate  of  fluidity  ; as  I late- 
ly noted,  that  the  fpirit  of  nitre,  for  whole  years  together,  kept  cam- 
phire  in  the  form  of  a liquid  oil  ? 

But  it  may  be  objected,  that  quick-filver  eafily  amalgamates  with 
metals  ; becaufe  of  its  near  alliance  to  the  mercurial  part  of  thofe  bo- 
dies, and  that  the  gravity  of  the  metals  is  fuch,  as  cannot  reafonably 
be  deduced  from  any  other  caufe  than  an  abundance  of  the  mercu- 
rial principle. 

To  this  I anfwer,  that  amalgamation  being,  in  effedt,  but  a kind 
of  diffolution  of  metals,  in  a menftruum  or  fluid  body,  for  fuch  is 
mercury  with  regard  to  them,  there  is  no  necefiity  that  the  folvent 
fhou’d  find,  in  the  metal,  a copious  ingredient  juft  of  its  own  nature  •, 

for 
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Chymijlry.  for  difiolution  depends  not  fo  much  upon  the  pretended  affinity  between 
the  folvent,  and  the  body  it  is  to  work  on,  as  upon  the  congruity,  as 
to  fize  and  figure,  between  the  pores  of  the  latter,  and  the  corpufcles 
of  the  former.  Tit  is  appears  by  the  folution  of  ivory  and  hartffiorn, 
that  may  be  made  with  Aqua  fortis  *,  and  of  zink,  and  even  of  copper, 
by  the  fpirit  of  vinegar,  the  urinous  fpirit  of  fal-armoniac,  and  fpirit 
of  vitriol,  feparately  employed  ; tho’  the  firft  of  them  be  a menftruum 
drawn  from  a vegetable,  the  fecond  from  an  animal,  and  the  third 
from  a mineral  fubftance.  And  I obferve  in  amalgamations  themfelves, 
that  the  facility  wherewith  mercury  joins  to  a metal,  does  not  barely 
depend  upon  the  plenty  of  the  mercurial  ingredient  contained  in  the 
metal  •,  at  leaft  if  the  ponderofity,  or  fpecific  gravity  of  the  metal, 
depend  upon  the  quantity  of  the  lame  mercurial  principle  or  ingredient  ; 
for  we  find  by  experience,  that  mercury  will  far  more  eafily  amalga- 
mate with  tin,  than  with  copper  ; which  yet  is  much  heavier  than  it, 
nay,  than  with  filver,  which  is  confiderably  heavier  infpecie  thancopper, 
and  is  by  chymifts  prefumed  to  be  much  nearer  of  kin  to  mercury, 
than  is  tin.  And  tho’  iron  be  fpecifically  heavier  than  tin,  yet  it  is  far 
from  being  more  eafily  amalgamate  with  mercury  j for  tin  will  readily 
admit  this  mineral  liquor,  without  the  help  of  heat  ; but  there  is  no 
way  vulgarly  known  to  make  an  immediate  amalgamation  between 
mercury  and  iron.  So  that  either  the  difpofition  of  metals  to  amalga- 
mate with  mercury,  does  not  barely  depend  upon  the  fuppofed  plenty 
of  mercury  contained  in  the  metal  ; or  elfe  the  greatnefs  of  the  fpecific 
gravity  does  not  depend  upon  the  more  plentiful  participation  of  the 
mercurial  ingredient.  And  as  the  great  ponderofity  of  metals,  in  com- 
parifon  of  other  bodies,  is  here  fuppofed  to  proceed  from  the  quantity 
of  mercury  they  contain  ; it  may  be  juftly  demanded,  whence  mer- 
cury it  felf  derives  its  weight.  Perhaps  both  in  that,  and  in  metals,  ’ ris 
owing  to  the  folidity  and  clofe  order  of  the  corpufcles  they  confift  of  i 
to  which  qualification  it  is  not  eflential,  that  the  portion  of  matter  en- 
dowed with  them  be  in  a date  of  fluidity,  rather  than  folidity  ; for 
gold  and  lead  are  exceeding  ponderous,  as  well  in  fufion,  as  when  cold 
and  hard  : and  the  fame  holds  true  in  quick-filver,  in  its  liquid  form, 
and  when  coagulated  with  the  vapour  of  lead. 

It  may,  again,  be  objected,  that  the  mercuries  of  metals  mud  needs 
be  but  partial  principles  of  them  ; fince  quick-filver  being  confefledly 
heavier  than  either  the  fulphureous,  or  the  faline  principle,  and  than 
almoft  any  metal  ; the  gravity  of  a metal  cannot  reafonably  be  fuppos’d 
to  proceed  from  the  whole  body  of  it,  but  only  from  fome  one  in- 
gredient, heavier  in  fpecie  than  the  reft,  and  than  the  metal  it  felf. 
And  that  this  ingredient,  or  principle,  can  be  no  other  than  the  moft 
ponderous  body,  mercury. 

But  there  is  no  neceflity  to  fuppofe,  that  metals,  of  what  denomi- 
nation foever,  are  bodies  perfectly  homogeneous,  tho’  they  feem  fuch 
to  the  eye  ; and  the  chymifts  will  have  medals,  as  well  as  other  mix’d 

bodies. 
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bodies,  to  confift  or  three  hypofhtical  principles,  whereof  mercury  is  Cbymiftry. 
one  altho’  it  mu  ft  be  much  heaver  in  fpecie , than  either  the  fait,  or 
the  fulphur,  wherewith  it  is  blended  ; for  from  the  participation  of 
that  ingredient,  they  derive  the  great  ponderofity  of  metals. 

And,  perhaps,  the  more  folid  and  heavy  particles  of  a metal,  may 
lie,  not  in  the  form  of  fluid  or  mercurial,  but  confiftent  parts  and 
thefe  may  be  more  difpofed  than  the  reft  to  be  brought,  by  chymical 
additions,  and  the  operation  of  the  fire,  into  the  form  of  a running 
mercury.  Nor  ought  it  to  be  judg’d  incredible,  that  fuch  a folid  por- 
tion of  the  metal  fhould  be  more  ponderous  than  quick-filver  ; fince, 
as  I have  often  try’d,  folid  gold  is  far  heavier  than  quick-filver-,  to  the 
bare  participation  whereof  that  noble  metal  cannot  owe  its  fpecific 
gravity. 

Upon  this  fuppofition  it  will  be  eafy  to  fay  how  the  mercury  of  a 
metal  may  be  heavier  in  fpecie , than  the  metal  that  afforded  it  ; for 
the  folid  parts,  which,  by  the  chymical  operation,  are  reduced  into  the 
form  of  quick-filver,  are  then  far  more  ponderous  in  kind,  than  the 
other  parts  of  the  metal  ; which  being  alfo  affociated  with  them,  make, 
by  their  comparative  lightnefs,  the  entire  metal  lefs  heavy,  than  an 
aggregate  of  all  the  folid  parts  alone.  Thus  I have  obferved  a decreafe 
of  fpecific  gravity  in  quick-filver,  when  united,  by  fublimation,  either 
with  fulphur  into- cinnabar,  or  with  filt  in  corrofive  fublimate. 

It  might,  however,  be  ailedged,  that  the  mercuries  of  metals  being 
in  a liquid  form,  cannot  well  be  fuppofed  fuch  clofe  and  ponderous 
bodies  as  our  hypothefis  requires  and  that  we  our  felves  admit  an 
experiment  of  Raymund  Lully , whereby  he  pretends  to  reduce  the  whole 
body  of  filver  into  mercury,  which  is  a heavier  fubftance  than  filver 
in  which  cafe  we  cannot  fay,  that  the  corpufcles  which  affiime  the 
form  of  mercury,  were  far  more  ponderous  than  the  others,  that  con- 
curred with  them  to  compofe  the  metal. 

I reply,  firft,  it  is  very  poffible  that  a large  quantity  of  an  ad- 
dition may  be  employed  in  preparing  the  mercury  of  a metal,  and 
yet  there  will  really  and  finally  adhere  to  the  metalline  parts,  but  a 
very  finall  proportion  of  it,  which  may  continue  therewith,  and  keep 
them  in  a mercurial  flux.  That  a very  fmall  quantity  of  additional 
matter,  may  have  a very  great  power  in  altering  the  confidence  of 
what  is  obtained  from  a metal,  as  its  moft  ponderous  portion,  ap- 
pears from  the  bare  acceffion  of  igneous  particles,  which  is  able,  in 
time,  to  turn  running  mercury  into  that  red  powder,  called  precipitate 
per  fe  : and  I have  found,  by  trials  purpofely  made,  that  this  powder, 
without  any  further  addition,  may  be  reduced  into  running  mercury. 

And  Helmont , as  we  before  obferved,  relates,  that  by  the  abftradlion 
of  the  liquor  alkaheft,  which  comes  all  over  in  diftillation,  from  com- 
mon quick-filver,  he  turn’d  it  into  a fix’d  body  ; whereby  we  fee  how 
little  a quantity  of  matter  will  ferve  to  change  the  confidence  of  a 
mercurial  fubftance. 


Befides, 
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Cbymiftry.  Befides,  a fluid  form  does  not  always  argue  the  lightnefs  of  the  bo- 
— > dy  wherein  it  is  found  •,  fince  it  may  confift  of  particles  fo  folid  and 
numerous,  that  notwithftanding  their  inteftine  motion,  the  body  they 
compofe  may  be  very  ponderous ; as  appears  by  red-hot  iron,  melted 
lead,  and  in  common  quick-filver,  which,  tho’  fluid,  is  heavier  than 
any  known  body  except  gold. 

But  farther,  tho’  the  folid  portion  of  a metal  retain  more  of  the 
additions  employ’d  to  bring  it  into  the  form  of  mercury,  than  it  can 
be  prov’d  to  contain  ; yet,  this  difad  vantage  may  be  compenfated,  by 
the  new  dilpofition  of  parts  that  the  mercurial  portion  acquires  in  the 
operation  which  turns  it  into  a liquor  •,  and  may  be  fuppos’d  to  bring 
the  parts  to  a clofer,  or  more  convenient  order  than  they  were  in  be- 
fore ; as  ice,  when  thaw’d,  takes  up  lefs  room  than  when  folid.  And 
’tis  not  impoflible,  that  the  fpecific  gravity  of  metalline  bodies  may 
be  increas’d  or  diminifhed  by  fuch  fmall  proportions  of  additions,  as 
do  not  at  all  conflderably  add  to  their  abfolute  gravity.  This  the  chy- 
mifts  ought  not  to  deny,  after  what  they  grant  of  the  efficacy  of  that 
they  call  the  philofopher’s  ftone,  whereof  they  tell  us,  that  one  grain, 
if  it  be  of  a nobler  order,  or  degree,  may  tranfmute  a whole  pound  of 
quick-filver  into  perfedt  gold  ; whence,  confequently,  the  fpecific  gravity 
of  a metal  is  vaftly  chang’d  by  an  addition.  Befides,  the  tranfmuting 
powder,  being  a compound  body,  whereof  only  a part  is  gold,  it  may 
probably  be  fuppos’d  to  be  more  light  in  fpecie , than  the  metal,  that  by 
addition  thereof  is  produced  ; which  being  pure  gold,  is  the  moft  pon- 
derous body  yet  known.  And  there  is  a way  of  making  a metal  far 
lighter  in  fpecie  than  it  naturally  is,  by  the  addition  of  lefs  than  a iooth 
part  of  its  weight  ; as  experience  has  convinc’d  me. 

Wherefore,  to  come  to  the  grand  objection  drawn  from  Lully's  expe- 
riment, it  will  not  prefently  follow,  that,  if  the  whole  body  of  a metal 
be  brought  into  a mercurial  form,  this  mercury  deftroys  our  hypothefis  ; 
for  tho’  I grant  it  cannot  here  be  faid,  as  in  the  former  cafes,  where  a 
part  only  of  the  metal  is  turn’d  to  mercury,  that  the  obtain’d  quick-filver 
may  confift  of  the  moft  folid  and  ponderous  parts  of  the  metal  •,  yet  it 
may  ftill  be  alledg’d,  that,  for  ought  we  know,  the  mercury  produc’d 
by  the  redudtion  of  the  whole  metal  into  a fluid  form,  will  be  fpeci- 
fically  lighter  than  common  mercury  *,  and  fo  cannot  be  neceffarily  con- 
cluded fpecifically  heavier  than  the  metal  that  afforded  it.  I have, 
indeed,  had  portions  of  the  mercuries  of  more  than  one  or  two  metals, 
yet  it  was  but  in  fmall  quantities  ; fo  that  the  other  trials  I made  with 
them,  prevented  me  from  examining  their  fpecific  gravity  hydrofta- 
tically.  But,  that  quick-filver  may  be  fpecifically  lighter  than  the 
metal  which  affords  it,  the  chy miffs  cannot  reafonably  deny  j fince 
thev  .allow  running  mercury  to  be  obtainable  from  gold  ; and  tell  us 
great  matters  of  it,  becaufe  of  its  proceeding  from  fo  noble  a body. 
Now,  if  this  mercury  of  gold  be  faid  to  be  of  the.  fame  fpecific  weight 
with  common  quick-filver,  we  have  a notable  inftahce.<?f  a naercury  confi- 

derably 
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xlerably  lighter,  in  fpecie , than  the  metal  that  yielded  it.  And  there-  Ckymijlry. 

fore,  till  experience  has  manifefted  the  contrary,  it  will  not  be  abfurd  ' 

to  prefume,  that  the  mercuries  of  other  metals  may,  likewife,  belighter, 

in  fpecie , than  the  refpeftive  bodies  from  which  they  were  obtain’d  : 

but  if  it  be  faid,  that  this  mercury  of  gold,  may  be  as  ponderous  as 

gold  it  felf  •,  then  ’tis  poflible  fora  metalline  body,  notwith  (landing 

its  being  reduced  into  the  form  of  a fluid,  to  be  equiponderant  to  the 

metal  that  afforded  it.  And  to  confirm  this,  I fhall  add,  that  it  is 

poflible  for  a metalline  body  to  refcmble  another  in  all  the  manifeft 

qualities  whereby  artifts  examine  them  •,  and  yet  to  differ  greatly  from 

it  in  fpecific  gravity  ; as  I once  obferved  in  a metal,  that  was  not  only 

white,  like  filver,  and  very  malleable,  but  when  purpofely  examined, 

endured  cupellation,  and  was  reputed  by  a very  eminent  artift,  who 

fent  it  me  to  examine,  to  be  good  filver  in  all  proofs  ; and  yet  this 

metal  I found,  by  hydroftatical  trials,  to  be  much  lighter,  in  fpecie , than 

common  filver.  And  if  this  famous  perlbn  was  not  miftaken,  thatodd 

metal  may  yield  me  a notable  inftance  to  my  prefent  purpofe  *,  fince 

he  affirm’d  it  to  be  made  of  quick- filver,  without  the  addition  of  any 

metalline  body  : for  if  fo,  that  fluid  muff,  by  a change  of  texture, 

have  fufter’d  a confiderable  lofs  in  its  fpecific  gravity.  And  once  f 

had  a mercury,  which,  amongft  other  remarkable  properties,  was  con- 

fiderably  heavier,  in  fpecie , than  common  mercury,  tho’  it  were  made  of 

a body  no  heavier,  and  by  the  help  of  additions  much  lighter  than  that. 

This  quick-filver  looked  very  fine,  was  very  agile,  and  had,  before  1 
examined  it,  been  more  than  once  diftill’d.  Hence  it  appears,  that  while 
a body  is  in  a mercurial  form,  we  cannot  fafely  determine  what  degree 
of  fpecific  gravity  it  has.  For  fince  .a  fort  of  quick-filver  may  be  far 
more  ponderous  than  the  common  ; ’tis  probable,  that  another  fort  may 
be  far  lighter  than  that ; and  -fo,  perhaps,  lighter  than  the  metals  re- 
duced into  that  form  : for  ’tis  far  lefs  likely,  that  the  former  fhould 
be  produced,  than  the  latter  •,  becaufe  there  is  but  one  known  mineral 
body  at  all  heavier  than  common  quick-filver  ; whereas  there  are  many- 
much  lighter  than  it,  which  are  capable  of  being  affociated  therewith. 

In  fhort,  the  argument  I have  been  anfwering  is  not  cogent,  becaufe 
built  upon  a fuppofition,  that  the  mercuries  afforded  by  metals  and 
minerals  muff  be  of  the  fame  weight  with  common  mercury  ; which 
is  a bare  affertion,  without  any  proof,  and  repugnant  to  the  experi- 
ment juft  mentioned,  of  the  diftilled  mercilry,  that  was  heavier  than 
the  common  ; and  to  the  preemption  thence  derived,  that  there  may 
be  bodies  in  a mercurial  form,  lighter,  in  fpecie , than  common  mercury. 

And  fince  pure  gold  is  far  more  ponderous  than  common  quick-filver, 
it  plainly  appears,  that  it  is  not  to  the  participation  of  common  mer- 
cury, that  metals  muft  neceffarily  owe  their  greatD weight  : but  that 
nature  and  art  may  contrive  the  parts  of  a body  into  fo  clofe  an  order, 
as  to  make  it  more  ponderous,  bulk  for  bulk,  than  common  quick- 
filver. 

yo  L.  hi.  g g g 


And 


410 


Chymifiry. 


Running  mcr 
curies  net  ho 
viogeneal. 

d 


The  Vroducihlenefs  of 

And  here  ir  may  be  proper  to  inquire,  whether  all  the  bodies,  that 
in  (hops,  and  among  chymifts,  pafs  for  true  running'tnercuries,  are  ho- 
mogeneous, or,  fo  much  of  one  and  the  fame  nature,  that  the  feveraf 
portions  of  them  differ  but  numerically. 

I have  fome  obfervations  to  make  upon  this  queftion,  that  will  deter- 
' mine  it  in  the  negative  ; tho’  both  chymifts  and  naturalifts  employ  all 
running  mercuries  indifferently. 

1.  And,  firft,  it  is  obfervable,  that  a running  mercury  may  be 
brought  to  differ  from  common  quick-filver,  by  depuration  •,  for  there 
are  in  moft  mercuries,  either  recrementitious  particles,  or  at  leaft  fome 
loofe  adherences,  feparable  from  the  reft  of  the  body  ; which  being 
removed,  the  mercury  becomes  more  homogeneous,  or  clean,  than 
before.  The  like  end  is  alfo  obtainable,  by  grinding,  or  walking  the 
mercury  very  well  with  fait  and  vinegar,  or  fpirit  of  wine  ; which  will 
commonly  be  foul’d  by  what  they  carry  off.  And  mercury  is  fome- 
times  attempted  to  be  purified  by  diftillation  ; which,  tho’  in  fome 
cafes  infufficient,  is  in  others  very  convenient.  And  artifts  life  other 
means  to  the  fame  purpofe.  No  wonder  then,  if  chymifts  themfelves, 
before  they  proceed  to  more  intimate  preparations  of  mercury,  order 
it  to  be,  feveral  times,  previoufly  incorporated,  and  fublimed  with  acid 
fa  Its  or  fulphurs,  and  then  revived  with  alkalies  •,  fince,  according  to 
mechanical  principles,  it  muft  thus  be  divided  into  exceeding  minute 
globules ; whence  it  acquires  far  more  of  furface  than  it  had  before  *, 
fo  that  a great  multitude  of  feparable  parts  come  to  be  touch’d  almoft 
on  every  fide  by  the  falts  and  fulphurs,  whereto,  by  this  means,  when 
the  quick-filver  is  driven  from  them  in  the  revivification,  ’ tis  pro- 
bable, that  very  many  of  them  adhere,  which  were  not  fuperficial, 
when  all  thefe  globules  made  up  but  one  mafs.  . And,  ’tis  poftible 
too,  that  the  alkalies  employed  to  revive  the  quick-filver,  may  help 
to  tear  off  from  it  fome  of  the  feculent  particles,  which  the  chymifts 
defire  it  fhould  be  freed  from.  And,  by  the  way,  there  is  no  neceffity 
to  have  recourfe  to  fait  of  tartar,  or  quick-  lime,  or  fuch  like  alkalies, 
for  the  reviving  of  quick-filver  and,  therefore,  when  I would,  with 
eafe,  obtain  a clean  and  adtive  mercury,  I do  not  employ  firft  acid, 
and  then  alkaline  falts,  but  thoroughly  mix  common  cinnabar,  finely 
powder’d,  with  a double,  or  an  equal  weight  of  filings  of  iron,  or 
fteel  ; for  thefe  being  diftilled  together  in  a low  retort,  with  a brifk 
fire,  the  fulphur  of  the  cinnabar  will  fallen  upon  the  filings,  and  let 
the  mercury  come  over  fair  and  vivid,  and,  perhaps,  impregnated  with 
a ferruginous  quality. 

2.  There  is,  alfo,  another  way  of  diverfifying  mercury  by  impreg- 
nation *,  as  when  fome  fubtile  parts  of  another  body,  are  fo  intimately 
affociated  and  united  therewith,  that  not  only  the  addition  will 
pafs  with  the  mercury,  when  (trained  thro’  leather,  but,  alfo,  con- 
tinue with  it  after  diftillation,  whilft  the  mercury  (till  remains  very 
vivid.  I know  there  are  many  chymifts,  who  look  upon  quick-filver 

as 
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as  a mineral,  wherein  no  other  body  can  fallen,  fo  as  to  alter  it  in- 
trinfically,  or  fuffer  it  to  be  aflociated  intimately,  or  permanently 
therewith.  And,  indeed,  fince  we  find  that  when  gold  it  felf,  where- 
to, of  all  bodies  whatfoever,  mercury  is  allowed  to  have  the  greatell 
analogy,  may  yet  be  feparated  from  it,  by  committing  an  amalgam  of 
thofe  two  metals  to  leather  •,  which  will  tranfmit  the  quick-filver,  and 
retain  the  gold  ; and  fince  if  fuch  an  amalgam  be  dillilled  with  a com- 
petent fire,  the  mercury  will  afcend,  and  leave  all  the  gold  behind  in 
the  retort  •,  it  feems  improbable,  that  mercury  fhould  be  more  inti- 
mately aflociated  with  any  other  bodies:  but  thefe  arguments,  tho’ 
fpecious,  are  not  latisfa<5lory  ■,  for  the  corpufcles  of  fome  mineral 
bodies  may  be  fo  well  mixed  with  quick-filver,  as  to  pafs  with  it 
through  the  pores  of  leather  ; and  I have  found,  by  trial  purpofely 
made,  that  quick-filver  being  in  a convenient  proportion  amalgamated 
with  tin  or  lead,  and  dillilled  with  a competent  fire,  will  manifellly 
bring  over  with  it  fome  of  the  aflociated  metal  ; fo  that  I have  not 
only  found  a conflderable  increafe  in  the  weight  of  the  di Hilled 
quick-filver,  but  it  would  both  leave  a tail  behind  it  upon  a Hoping 
glafs  ; and  when  this  fluggifli  mercury  had  relied  a while,  it  ap- 
peared cover’d  over  with  a kind  of  fcum,  made  of  the  emerging 
corpufcles  of  the  tin  or  lead  •,  either  of  which,  efpecially  the  former, 
is  a metal  lighter,  in  fpecie , than  quick-filver.  Hence  it  appears,  that 
mercury  may  be  fo  united  to  a conflderable  proportion  of  a grofs, 
ponderous  body,  of  an  ignobler  kind,  as  to  carry  it  along  with  it  felf 
in  diftillation  •,  which,  therefore,  feems  not  to  be  near  fo  certain 
a way,  as  fome  learned  chymills  think  it,  to  try  whether  mercury 
be  pure  ; and  to  free  it  from  adulterating  mixtures.  Since  we  fee 
then,  that  mercury  does  not  refufe  even  grofs  impregnations,  it  is 
not  incredible,  that  it  may,  in  fome  cafes,  admit  more  fubtile  ones  •, 
and  fo  intimately  aflociate  with  it  felf  fome  of  the  finer  parts  of 
certain  metals  and  minerals,  as  not  to  part  with  them  by  diHilladon, 
or  repeated  ablution.  I had  once  a dillilled  mercury,  made  by  an  im- 
pregnation of  common  mercury,  a globule  whereof  being  evapo- 
rated from  a thin  piece  of  filver,  not  only  feemed  to  have  penetrated 
the  plate,  but  left  upon  it  a rugged  fubtlance,  of  a colour  very  near 
that  of  gold.  But  that  common  mercury  may  be  impregnated  with 
fine  particles,  I have  been  perfuaded  by  feveral  effects  of  fuch  impreg- 
nations : and  moll  of  the  uncommon  mercuries,  I fhall  hereafter  men- 
tion, were  prepared  after  fome  fuch  manner.  ^ 

3.  .Another  thing  wherein  a mercury  may  differ  from  common  quick- 
filver,  is  a facility  to  amalgamate  with  gold  •,  for,  ’tis  known  to  gilders, 
goldfmiths,  &V.  that  to  make  amalgams  with  gold  and  mercury,  ’tis 
ufual  to  take  .fix  parts  of  the  latter  to  one  of  the  former.  And  not- 
withllanding  fo  large  a proportion  of  mercury,  they  make  both  that 
and  the  gold  confiderably  hot  to  facilitate  their  mixture-,  but  I have 
often  had  fubtily  impregnated  mercuries,  with  but  two  parts  thereof, 
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Chymijlry « I could  prefently  make  an  amalgam  with  one  part  of  the  calx,  or 


leaves  of  gold,  without  any  other  external  heat,  greater  than  that  of 
the  palm  of  my  hand.  Nay,  fometimes,  I have  employ’d  but  one 
part  of  quick-filver  to  make  a mixtrue  ; wherein  the  gold  was  fo  far 
from  appearing,  that  the  colour  of  the  quick-filver  feem’d  not  fenfi- 
bly  impair’d. 

4.  Another  difference  between  fome  mercuries,  and  thofe  that  arc 
vulgar,  is,  that  thefe  being  puttocalxof  gold,  tho’  they  are,  at  length, 
brought  to  mix,  yet  they  will  not  difclofe  any  fenfible  heat ; but  the 
mixture,  like  each  of  the  incorporated  ingredients,  will  to  the  touch 
feem  cold.  But  I have  often  found',  that  a diftill’d  mercury  may  be 
fo  invigorated,  that  a frngle  dram  of  it,  or,  perhaps,  a fir  lefs  quantity, 
being  barely  mix’d  by  my  finger,  with  as  much,  or  half  as  much  calx 
of  gold,  would  prefently  conceive  a confiderable  heat,  which  would,  as 
was  formerly  fa  id,  fometimes,  prove  offenfive  to  the  palm  of  my  hand* 
wherein  I held  it.  And  to  convince  a very  eminent  chymift,  that  there 
were  fuch  mercuries  as  thefe,  I took  a remnant  of  certain  quick-filver,  of 
whofe  difpofition  to  incalefcence  I had  fuch  an  opinion,  that  tho’  we  had 
no  calx,  nor  fo  much  as  filings  of  gold,  but  only  fuch  pieces  as  could  be 
obtain’d  by  a hammer  and  a pair  of  fciffers  •,  I ventured  to  put  it  to 
them  in  a glafs  mortar,  when,  notwithstanding  the  thicknefs  and  clofe- 
nefs  of  the  beaten  metal,  and  the  coldnefs  of  the  veflel,  the  mercury, 
to  the  artift’s  furprize,  penetrated  the  gold,  and  grew  manifeftly  hot 
with  it.  And  this  faculty  of  our  quick-filver  was  not  tranfient ; for  I had 
kept  this  parcel  of  it  by  me  for  feveral  years.  The  incalefcent  mercu- 
ries, hitherto  mentioned,  were  invigorated  by  tedious  and  laborious 
operations  •,  but  I know,  by  experience,  a way,  tho’  it  be  hard  to  hit, 
that  will  in  an  hour,  and  perhaps  in  lefs  time,  qualify  mercury  to  grow 
prefently  hot,  tho’  in  a manner  vaftly  inferior  to  the  former. 

5.  When  an  invigorated  mercury  is,  by  due  impregnation,  qualified 
to  amalgamate  readily  and  intimately  with  gold,  and  penetrated  fo  as 
prefently  to  grow  hot  therewith,  it  is  not  ftrange  that  it  fhould  alfo 
differ  from  common  mercury,  in  being  able  to  carry  up  with  it  part  of 
the  gold,  wherewith  it  was  fo  ftrictly  alTociated,  I know,  ’tis  often 
thought  incredible,  that  crude  gold  fhould  be  volatiliz’d  by  quick- 
filver  •,  and,  indeed,  the  common  fort  maybe  many  times  diftill’d  from 
gold,  without  carrying  up  any  of  it ; but  with  a very  fmall  quantity  of 
a mercury,  fubtilly  impregnated,  I have  elevated  fo  much  calx  of  gold, 
that  the  in  fide  and  neck  of  the  retort,  were  richly  gilt  by  the  adherent 
particles  of  that  metal,  which  would  fometimes  ftick  fo  clofe,  as  not, 
without  difficulty,  to  be  feparated  from  the  glafs : and  having,  with 
one  of  thefe  noble  mercuries,  amalgamated  about  half  its  weight  of 
calx  of  gold,  tho’  it  did  not  gild  the  infide  of  the  glafs,  yet  I found, 
that  the  diftill’d  mercury  was  manifeftly  increas’d  in  weight,  and  fome*» 
what  changed  in  colour  and  confidence. 
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6.  Upon  diftilling  an  amalgam,  made  with  one  of  thefe  fubtily  im- 
pregnated mercuries,  and  the  calx  of  gold,  I have  obferv’d  a large  partof 
the  bottom  of  the  retort,  to  be  left  adorn’d  with  a very  lovely  colour y 
almofl:  like  that  of  a turquoife  ftone,  inclining  to  yellow,  and  fomevvhat 
changeable;  and  the  (lain  feem’d  to  have  penetrated  the  glafs,  tho’  left 
by  a very  fmall  quantity  of  the  amalgam ; and  tho’  the  mixtureweredi- 
ftill’d  but  in  a fand  heat.  And  another  amalgam  of  gold,  with  an  invi- 
gorated mercury,  being  long  decodted,  the  veftel  broke,  and  'eft  the 
lower  part  of  the  glafs  permanently  ting’d  with  a pure  and  tranfparent 
red,  that  feem’d  to  refemble  a fine  ruby. 

7.  I have  found  another  furprizing  difference  between  ordinary  quick- 
filver,  and  fubtily  impregnated  mercuries  ; for  tho’  one  would  expedt 
that  mercuries  fo  piercing,  and  fo  dilpos’d  to  adhere  clofely  to  gold, 
fhould  make  with  it  amalgams,  far  moreeafy  than  thofemade  with  ordi- 
nary quick- filver,  to  be  turn’d  into  red  precipitate;  yet  I found  the  con- 
trary upon  trial.  Chymifts  mention  about  fix  weeks,,  as  the  ufual  time 
wherein  mercury  may  be  precipitated  per  fe  ; and  allow  but  a fhorter 
time,  to  make  this  precipitation,  when ’tis  amalgamated  with  gold  ; but 
I have  kept  invigorated  mercury,  amalgamated  with  about  a third  part 
of  its  weight  of  fine  gold,  for  above  three  months,  without  having  fo 
much  as  a grain  of  precipitate,  that  I could  perceive ; tho’  the  mercury 
grew  hot  with  the  gold  at  their  being  mingled,,  and  tho’  the  whole 
were  kept  in  a heat,  able  to  make  quick-filver  circulate.  This  I try’d 
with  other  forts  of  invigorated  mercury  ; but,  in  above  five  or  fix 
months,  obtain’d  not  a fingle  grain  of  precipitate  ; tho’  the  heat  was 
fo  ftrong,  as  to  carry  up  many  parts  of  the  quick-filver,  and  of  the 
gold  with  it,  to  the  top  of  the  glafles.  Nay,  the  fire  was  fo  violent, 
that  one  of  the  hermetically  feal’d  glafles  beginning  to  melt,  the  fpiri- 
tuous  matter,  included  in  it,  was  fo  forcibly  expanded,  as  to  ftretch 
the  weaker  fide  of  the  veffel,  and  make  it  bulge  out  ; tho’  it  did  not 
break.  Nor  is  the  ipaceof  fix  months,  the  longeft  term,  during  which  I 
have  kept  gold  in  decodtion  with  invigorated  mercuries,  without  ob- 
taining a red  powder,  or  precipitate  ; fo  that  as  far  as  I have  yet  try’d, 
the  more  fubtile,  and  richly  impregnated  mercuries,  are  far  lefs  apt 
to  afford  precipitates  with  gold,  than  common  quick-filver  is.  As  if 
that  difpofition,  to  be  turn’d  into  powder,  required  the  prefence  of  the 
recrementitious,  or  more  feparable  part  of  quick-filver,  which  a chy- 
mift  would  perhaps  call  its  fulphur..  This,, I confefs,  was  a difappoint- 
ment  to  me  ; for  I had  hopes  of  making  a precipitate  with  gold,  and 
fome  of  thefe  noble  and  richly  impregnated  mercuries,  that  fhould  prove 
a better  medicine  than  precipitates  made  with  gold  and  only  common 
mercury  ; tho’  even  of  fome  of  thefe,  when  dexteroufly  prepared,  and 
kept  their  due  time  in  decodtion,  I have  feen  great  effedts,  when  ex- 
hibited in  a juft  dofe,  and  prevented  from  raifing  a falivation. 

8.  The  iaft  difference  I lhall  obferve  between  fome  diftill’d  mercuries 
and  common  quick-filver,  is  their  inequality  in  point  of  fpecific  gravity. 

I had 
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Chymifiry.  I had  once  the  opportunity  to  examine,  hydroftatically,  a noble  mer- 

L/'V’XJ  cury,  for  the  impregnating  whereof,  neither  gold  nor  filvcr  was  em- 
ploy’d, and  I found  it  very  confiderably  heavier,  in  fpecie,  than  com- 
mon quick- filver  i tho’  this  mercury  had  been  feveral  times  diftill’d, 
and  by  other  means  depurated  ; which  to  me  feemeti  to  argue,  that 
even  volatile  gold  is  able  to  increafe  the  fpecific.  gravity  of  mercurv. 
And  the  ponderofity  of  this  mercury  feems  more  furprizing,  becaufe 
having,  by  the  fame  method,  examined  another,  made  after  a ftrange 
way,  without  common  mercury,  I found  it  fcarce  at  all  to  differ  in 
gravity  from  ordinary  quick-filver. 

And,  by  the  way,  ’tis  no  juft  inference,  the  heavier  the  mercury,  the 
more  fix’d  •,  for  having  inftrudted  a gentleman  how  to  make  an  invigo- 
rated mercury,  which  I judg’d  to  be  much  of  the  like  nature  with  our 
ponderous  one,  but  lefs  tedious,  and  far  lefs  difficult  to  prepare  ; this 
gentleman  inform’d  me,  that  in  purifying  and  invigorating  his  quick- 
filver,  he  found  it  fo  alter’d  and  fubtilized,  that  he  could  diftil  it  in 
lefs  than  half  the  time,  he  had  formerly  employ’d  to  drive  it  over, 
with  the  like  fire  and  veffels. 

And  whatever  fome  learned  chymifts,  and  others,  teach  to  the  con- 
trary, it  is  matter  of  faff,  that  mercuries  may  be  fubtily  impregna- 
ted more  ways  than  one,  fo  as  to  penetrate  gold  very  powerfully,  and 
grow  hot  with  it.  And  it  feems  to  me  very  probable,  that  the  diffe- 
rent methods  employ’d  to  prepare  thefe  mercuries,  by  impregnating 
them  with  a particular  mineral  or  metal,  may  much  diverfify  their 
qualities  and  operations,  according  to  the  refpeftive  natures  of  the  bo- 
dies made  ufe  of.  And  tho’  there  feem  fo  great  a difference  between 
quick-filver  and  vegetable  fubftances,  yet  I have  feen  a mercury  that 
was  prepared  by  the  help  of  vegetables,  without  metals  or  minerals, 
more  noble  than,  and  very  different  from  common  quick-filver.  And 
as  feveral  bodies  and  methods  may  be  employed  in  the  preparation  of 
noble  mercuries,  fo  it  feems  very  probable,  that  the  common  mercu- 
ries, thus  prepared,  may  have  different,  but  noble  qualities  and  ufes, 
mot  only  in  chymiftry,  but  medicine  *,  as  being  fitted  for  powerful  ope- 
rations, as  well  upon  human  bodies  as  the  more  ftubborn  ones  of  metals 
and  minerals.  I am  not,  indeed,  forward  to  recommend  the  needlefs 
ufe  of  mercurial  medicines,  of  which  we  may  too  often  fee  bad  effects, 
if  they  be  not  as  well  prudently  and  cautioufiy  given,  as  faithfully  and 
"fkilfully  prepared  : but  fince  fome  vulgar  preparations  of  common 
mercury  often  prove  far  more  efficacious  than  ordinary  medicines,  in 
ftubborn  difeafes  ; we  may,  furely,  hope  for  greater  and  more  inno- 
cent effects  from  a mercury,  well  purify’d  and  impregnated  with  the 
fulphur  and  finer  parts  of  fuch  bodies,  as  volatile  gold,  copper,  iron, 
antimony,  £sV.  And  tho’,  as  I lately  faid,  I found  fuch  mercuries 
much  more  indifpos’d  than  common  quick-filver,  to  make  a precipi- 
tate with  crude  gold  ; yet  feveral  other  preparations  may  be  made,  as 
well  with  impregnated,  as  with  vulgar  mercury ; fuch  are  turbith  mi- 
neral, 
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neral,  the  white  precipitate,  Mercurius  dulcis , pills  of  crude  antimo-  Chymiftry. 
ny,  or  PiluU  C<erulex , and  efpecially  the  cinnabar  made  by  fubliming 
quick-filver  and  fulphur  into  a purely  red  fubftance  •,  which,  tho’  em- 
ploy’d chiefly  by  painters,  ought  not  to  be  neglected  by  phyficians  ; 
fince  even  in  ordinary  cinnabar  the  vulgar  mercury  is  fo  bridled  by 
the  common  fulphur,  that  unlefs  too  frequently  given,  without  paufes, 
or  in  an  indifcreet  dole,  it  has  not  been  ufuajly  found  to  falivate  ; 
yet  it  often  lies  not  idle  nor  ufelefs  in  the  body  : fo  that  it  may  be 
well  worth  trying,  whether  a nobler  cinnabar  may  not  be  obtain’d  by 
fubftituting  animated  mercury  for  vulgar  ; efpecially  if  inftead  of  com- 
mon fulphur,  that  of  antimony,  or  of  antimony  and  .vitriol,  be  em- 
ploy’d. 

And  here  I mull  obferve,  that  we  fhou’d  not  be  hafly  to  conclude  a 
mercury,  which  has  been  carefully  depurated  and  impregnated,  has  not 
been  well  prepared,  if  we  find  it  not  readily  elevate  crude  gold.  For 
tho’  I have  had  fome  mercuries  fitted  to  penetrate  gold  fo  far,  and  mix 
with  it  fo  clofely,  that  itwou’d  quickly,  upon  diftillation,  vifibly  carry 
up  fome  of  that  ponderous  metal  with  it  *,  yet  fo  much  is  not  to  be 
•expected  from  all  invigorated  mercuries.  For  I have  found,  that  fome, 
even  of  thefe,  may  require  a ftrong  decodtion  to  incorporate  them  in- 
timately with  gold  : and  I once  caufed  a mercury,  which,  upon  bare 
diftillation,  wou’d  not  at  all  colour  the  glafs,  to  unite  fo  clofely  with 
the  metal,  by  circulating  it  with  the  gold  for  a fortnight,  that  itwou’d 
afterwards  elevate  enough  of  it  to  gild  the  infide  of  the  glafs  ; and  by 
a much  longer  decodtion,  1 have,  fometimes,  had  the  gold  plentifully 
lodg’d  in  the  upper  part,  and  even  in  the  neck  of  confiderably  tall 
glafies,  hermetically  fealed. 


SECT.  Y. 

OF  the  feveral  fubftances  that  chymifts  obtain  by  the  fire  from  Phlegm  pro - 
mixed  bodies,  that  which  they  call  phlegm  or  water,  feems  to  ducii>le- 
the  Helmontians , and  other  modern  artifts,  to  bid  the  faireft  for  the  title 
of  elementary  and  primordial.  Let  us,  therefore,  examine,  whether 
this  phlegm  pre-exifted  in  the  body  whence  ’tis  obtain’d,  in  the  form 
of  Ample  water. 

In  order  to  this  inquiry,  I muft  premife,  that  in  cafe  fome  of  the 
produc’d  liquors,  we  fpeak  of,  fhall  be  denied  to  be  precifely  of  an 
elementary  nature,  we  may  ftill  allow  them  the  name  of  phlegm,  pro- 
vided they  be  not  more  remote  from  limplicity  than  thofe  to  which  the 
chymifts  grant  that  appellation. 

Now  the  two  properties,  upon  account  whereof  chymifts  call  a body 
phlegm  or  water,  are  its  appearing  to  them  infipid,  and  its  being  of  a 
volatile  and  fugitive  nature. 
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Chymiftry.  9 I fliall  net  here  obferve  the  different  tads  of  different  creatures,  or 
the  fame  at  different  times,  and  according  as  the  objedt  is  applied  •, 
but  methink  the  confideration  of  quick-filver  may  let  us  fee,  that  *tis 
-poftible  for  a grofs  and  fluid  body  to  be  infipid.  For  quick-filver  is, 
without  queftion,  a fluid,  and  in  regard  to  fome  bodies,  as  gold,  fil- 
ver,  &V.  a liquor  •,  fince  it  fokes  into  their  pores,  and  foftens  their 
bodies.  The  fame  quick-filver  may  {hew,  by  its  difpofition  to  fly  a- 
way  in  the  fire,  that  volatility,  even  in  conjunction  with  infipid ity , is 
. no  certain  mark  of  an  elementary  or  primordial  body.  And  indeed, 
fince  volatility  principally  depends  upon  the  extraordinary  minutenefs 
of  the  particles  whereof  a body  confifts,  on  their  being  detach’d  from 
one  another,  and  of  fhapes  fitted  for  motion  ; this  quality  may  be  ac- 
quired by  fo  many  different  ways,  and  be  met  with  in  bodies  other- 
wife  of  fuch  different  natures,  that  unlefs  it  be  found  affociated  with 
the  other  qualities  proper  to  phlegm,  it  will  be  but  an  uncertain  argu- 
ment to  prove  the  body,  it  belongs  to,  elementary. 

Of  all  the  bodies  employ’d  in  chymiftry,  thofe  that  feem  the  moft 
indifpofed  to  be  turn’d  into  water,  are  metals  and  minerals  •,  if,  there- 
fore, it  can  be  made  appear,  that  any  of  this  fort  are  changeable  into 
an  aqueous  liquor,  ’twill  be  highly  probable,  that  aqueous  liquors 
may,  by  chymical  operations,  be  produced,  efpecially  in  vegetable 
and  animal  bodies,  which  feem  far  more  fufceptible  of  fuch  a change, 
than  the  ftubborn  fubjedts  of  the  mineral  kingdom.  And  fince  quick- 
filver  is  generally  allowed  to  be  one  of  the  moft  indeftrudtible  bodies 
in  nature  and,  by  its  great  ponderofity,  to  be  fo  much  the  more  re- 
mote from  fuch  a liquor  as  water,  that  has  not  the  fixteenth  part  of  its 
fpecific  weight  ; if  this  can  be  turn’d  into  an  aqueous  liquor,  it  will 
greatly  favour  our  dodtrine. 

From  quick-  Relating  to  a very  ingenious  and  fober  phyfician  of  my  acquaintance, 
fiber.  that  in  diftilling  mercury,  without  addition,  I once  obtain’d  a water, 
but  could  not  make  the  like  experiment  afterwards  fucceed  •,  he  affured 
me,  that  he,  and  a friend  of  his,  having  provided  a very  large  Dutch 
retort  of  good  earth,  furnifhed  with  a pipe,  and,  by  degrees,  convey’d 
through  that  pipe  a pound  of  quick-filver  into  the  retort,  made  red-hot, 
they  obtain’d  four  ounces  of  water,  and  loft  two  ounces  of  matter  ; the 
remaining  part  of  the  pound  being  elevated  in  the  form  of  mercury  : 
and  the  receiver,  he  faid,  was  not  applied,  till  the  retort  had  been  made 
thoroughly  glowing  hot  ; fo  that  this  liquor  could  not  be  the  aqueous 
particles  of  the  earth  qf  the  veffel.  He  added,  that  the  liquor  was 
very  different  from  common  water  •,  becaufe,  pouring  both  their  diftill’d 
mercury,  and  their  water,  into  a kind  of  China  cup,  they  left  them 
open,  in  a garret,  for  two  or  three  days  in  June , upon  a prefumption, 
that  this  mercurial  water,  thus  order’d,  would  turn  a part  of  the 
quick-filver  into  its  own  nature,  and  fo  multiply  it  felf  upon  it  *,  but 
coming  to  their  cup  again,  they  were  much  furpriz’d  to  find  the  water 
all  gone,  and  the  greateft  part  thereof  turn’d  into  mercury  •,  which 
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they  concluded,  becaufe  they  mifs’d,  upon  the  balance,  but  about  half  Chymiftry 
an  ounce  of  the  whole  matter,  that  was  they  fuppofed  to  have  been  loft 
by  evaporation  ; the  other  three  ounces  and  a half  being  found  in  the 
additional  weight  of  the  mercury. 

And  if  Helmont  fays  true,  that  by  his  liquor  alkaheft,  not  only 
quick-filver,  but  all  other  tangible  bodies,  may  be  reduced  into  infi- 
pid  water,  juft  like  rain-water  •,  I may  infer,  that  water  may  be  pro- 
duced, fince  fait  and  fulphur  themfelves  may  be  turn’d  into  it.  I 
know  the  Helmontians  might  anfwer,  that  this  is  not  fo  much  a pro- 
duction, as  a reduction,  fince  all  things  confifting  originally  of  water, 
the  alkaheft  does  but  deprive  it  of  the  difguizes  that  feminal  prin- 
ciples put  it  into,  to  make  it  appear  under  the  form  of  gold,  quick- 
filver,  plants,  animals,  &V.  But  even  by  this  anfwer  ’tis  granted,  that 
water  has  actually  been  produced,  in  plenty,  out  of  mineral  bodies, 
tho’  it  has  not  yet  been  made  appear,  that  thofe  bodies  were  pro- 
duced out  of  water.  But  fuppofing  bodies,  by  the  alkaheft  and  the 
fire,  were  really  reduced  into  water  ; Helmont  farther  relates,  that  by 
abftradling  his  immortal  liquor  from  ftones,  or  fuch  kinds  of  bodies, 
he  turned  them  into  fait,  equiponderant  to  the  concrete  •,  which  fait, 
by  further  operations,  he  reduces,  as  he  fuppofes,  into  elementary 
water.  Since  then  he  flops  not  at  fait,  but  goes  to  a further  tranf- 
muation  •,  and  concludes,  that  a ftone  doth  not  confift  of  fait,  becaufe 
that  fait  may  be  turn’d  into  infipid  water  ; I fay,  that  infipid  water 
is  not  the  firft  matter  of  bodies  •,  fince,  by  a farther  operation  of  the 
fire,  that  liquor  it  felf  may  be  turn’d  into  earth.  For  clear  water, 
feveral  times  very  flowly  diftill’d  out  of  clear  glafs  bodies,  has  every 
time  left  me  a terreftrial  powder  at  the  bottom  •,  as  if  the  whole 
body  of  the  water  might,  by  repeated  diftillations,  without  violence 
of  the  fire,  be  reduced  into  earth  ; whereof,  in  my  laft  trial,  I had 
enough  to  cover  the  bottom  of  a large  cucurbit,  out  of  which  the 
diftillations  had  been  made. 

And  I fhall  here  add  an  experiment,  which  feems  to  argue,  that 
without  the  help  of  repeated  diftillations  in  tall  cucurbits,  clear 
water  may,  by  the  operation  of  the  fire,  be  changed  into  another 
body. 

We  put  very  pure  and  limpid  water,  which  had,  by  our  pneumatic 
engine,  been  carefully  freed  from  its  aerial  particles,  into  a new 
bolt-head,  of  fuch  a fize,  that  the  matter  might  have  room  to  play> 
and  circulate  *,  and  fealing  it  up  hermetically,  we  .placed  the  veftel  in  a 
digeftive  furnace,  and  left  it  there  above  a year  ; and  obferved,  that 
after  it  had  continued  for  a confiderable  time,  there  began  to  form 
themfelves  in  the  water  little  concretions,  heavier  than  it ; which  at 
length  increafed  in  magnitude,  and,  as  we  thought,  in  number  ; 
making  a kind  of  terra  foliata , that  confifted  of  a multitude  of  little 
thin  films,  or  fcales,  like  thofe  of  the  fmaller  fort  of  fifii  •,  which, 
when  the  glafs  was  fhaken  in  an  enlightned  place,  w’ere  plentifully 
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Chymijlry.  difpers’d  thro’  the  body  of  the  liquor,  and  appear’d  varioufly  and 
ftrongly  colour’d  ; fome  whereof  were  almoft  as  big  as  fpangles, 
but  more  glittering  : and  when  the  agitation  ceafed,  they  prefently 
fell  to  the  bottom,  and  cover’d  it.  And  the  longer  the  glafs  was 
kept  in  the  digeflive  furnace,  the  more  of  this  fine  terreftrial  fub- 
ftance  was  produced.  But  left  the  effedt  fhould  be  afcribed  to  the  ab- 
ftradlion  of  the  air,  I muft  add,  that  we  produced  the  like  fubftance, 
tho’  not  fo  plentifully,  after  the  like  manner,  in  water  that  had  not  at 
all  been  freed  from  air. 


SECT.  VI. 
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OF  all  the  fubftances  obtainable  from  mix’d  bodies,  that  which 
to  perfons,  not  prepoffefs’d  with  Helmontian  opinions,  may  feeqa 
the  moft  fimple,  elementary,  and  unchangeable,  is,  what  they  call 
earth,  or  terra  damnata  •,  becaufe  it  feems  highly  probable,  that  the 
calcining  violence  of  the  fire,  muft  not  only  have  driven  away  the 
mercurial,  and  other  volatile  parts,  but  have  quite  burnt  out  the 
fulphurs,  which  are  often  more  fixed  than  the  reft  ; as  the  water, 
on  the  other  hand,  is  fuppos’d  to  have  diffolv’d  away  all  the  fixed 
fait. 

This  reafoning,  I confefs,  is  plaufible,  but  not  fatisfacftory ; for  as 
the  particulars  wherein  this  fuppofed  fimplicity,  and  unchangeable- 
nefs  of  the  earthy  part  of  mixed  bodies  is  founded,  are  its  not  diffol- 
ving  in  water,  its  not  affedling  the  taft,  and  its  not  having  flown  away 
from  the  incinerated  body  *,  it  may,  with  probability,  be  doubted, 
whether  any  of  thefe,  or  all  of  them  put  together,  neceflarily  prove 
what  the  chymifts  pretend. 

And,  firft,  according  to  the  different  conftitutions  of  certain  bo- 
dies, we  muft  diftinguifh  between  the  dry  and  heavy  parts  that 
remain,  after  a body  has  been  expos’d  to  the  violence  of  the  fire  ; 
and,  if  need  be,  freed  from  its  fait  as  much  as  poflible,  by  the  affii- 
iion  of  water.  For  ’tis  evident,  that  in  fome  bodies,  efpecially  of 
a metalline  nature,  the  calcining  fire  does  not  operate,  as  in  the  burn- 
ing of  vegetables  ; fince  fometimes  almoft  the  whole  weight  of  a 
mineral  is  to  be  found  in  what  they  call  its  calx  •,  as  is  manifeft  in 
the  calcination  of  tin  and  lead  per  fe.  And  this  calx  is,  in  great  part, 
reducible,  fometimes  into  a body  of  the  fame  nature  with  that  which 
afforded  it,  and  fometimes  into  another  body,  very  far  from  being 
elementary,  as  appears  in  the  reduction  of  minium  ; which,  as  to  the 
greateft  part  of  it,  we  have  more  than  once,  by  the  bare  manner  of 
ordering  the  fire,  reduced,  in  a very  fhort  time,  and  without  addition, 
into  malleable  lead  ; and  alfo  in  the  alhes  of  antimony*  which,  by  bare 
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fufion,  are  eafily  reduced  into  glafs  *,  whence  we  have  fometimes  ob-  Chymiftry. 
tained  an  antimonial  regulus.  So  that  ’tis  plain,  there  is  a great  difl'e- 
rence  between  • the  afhes  of  metals,  and  of  fome  minerals  *,  where  al- 
moft  the  whole  body  is,  by  the  fire,  converted  into  a dry  and  heavy 
powder,  and  the  allies  of  incinerated  vegetables  ; which  ufually  leave 
but  little  earth  behind  them,  in  comparifon  of  the  matter  which  the 
violence  of  the  fire  drives  away. 

But  fetting  afide  the  metalline  Calces , which,  without  queftion,  re- 
main compounded  bodies,  if  metals  themfelves  be  fo  and  to  forbear 
examining,  whether  they  be  not  farther  compounded  with  corpufcles 
of  the  fire  or  fewel  •,  the  qualities  which  make  other  afnes  pafs  for  ele- 
mentary earth,  may  be  produced  in  portions  of  matter  that  are  not 
fimple,  either  by  compofition,  or  change  of  texture. 

There  are  fubftances,  which  tho’  when  fingle,  they  will  eafily  dif-  various 
folve  in  water,  yet  the  refult  of  them  will  not  ; whereof  we  have  in-  bodies. 
ftances  among  the  magifteries  of  feveral  bodies,  made  by  precipitating 
their  folutions  in  acid  liquors,  with  oil  of  tartar  per  deliquium. 

From  oil  of  vitriol,  and  fpirit  of  wine,  tho’  both  moft  readily  dif- 
foluble  in  water,  we  have,  by  bare  digeftion  and  diftillation,  obtain’d 
a large  quantity  of  a fubftance,  that  we  found  not  difl'oluable  in  water, 
infipid  and  fixed. 

There  are  ftones,  alfo,  which  I could,  by  the  help  of  the  fire,  de- 
prive of  their  colour,  and  bring  to  a white  powder  *,  yet  it  did  not  ap- 
pear, that  they  were  really  calcin’d,  or  would  in  water  yield  any  fait. 

So  that  if  ftones  be  compound  bodies,  there  may  be  other  corpufcles, 
befides  metalline  ones,  which,  tho’  reduced  by  the  help  of  the  fire  to 
a white  powder,  infipid,  and  not  difloluble  in  water,  are  yet  very  re- 
mote from  an  elementary  nature. 

And  chymifts  themfelves  teach  us,  that  the  allies  of  wood  may,  by 
the  violence  of  the  fire,  be  turn’d  into  glafs  ; which  being  a body 
compos’d  of  the  earthy  and  faline  part  of  the  afhes,  ( for  they  fay, 
that  earth  feparated  from  the  fait,  will  never  vitrify,)  muft,  accord- 
ing to  their  own  confeflion,  be  a compound  body  ; which  being,  at  laft, 
made  by  the  utmoft  violence  of  the  fire,  muft  be  fix’d,  indiftoluble  in 
water,  and  confequently  infipid.  But  without  taking  this  vitrification 
upon  the  chymifts  authority,  ’tis  manifeft,  that  in  glafs,  made  after 
the  common  way,  there  is  a great  deal  of  lixiviate  fait  mixed  with 
the  land  *,  for  artificers  find  the  fait  necefiary  to  diflolve  and  fufe  the 
fand  : and  the  glafs  ufually  weighs  fometimes  thirty  or  forty  pound  in 
an  hundred,  more  than  the  find  that  was  put  in. 

And  fince  chymifts  afcribe  all  odours  to  fulphur,  I may  reafonably 
conclude  againft  them,  that,  in  fpite  of  all  the  violence  of  fire,  which  is 
required  to  the  making  common  glafs,  there  is  plenty  of  fulphur,  as 
well  as  fait,  in  it  •,  for  I have  often  try’d,  that  by  barely  rubbing  two 
pieces  of  glafs  one  againft  another,  there  would  quickly  be  produced 
a ftrong  oftenfive  fmell.  And  yet  glafs,  which  thus  appears  to  be  not 
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and  other  ftones,  being  themfelves  mixed  bodies,  are  further  com- 
pounded with  the  falts  that  difiolve  them)  manifeftly  poflefies  all  thofe 
three  qualities,  which  chymifts  require  in  their  earth  ; for  ’tis  taftlefs, 
indifibluble  in  water,  and  fix’d  in  the  fire.  And  if  allies  of  themfelves, 
be  capable  of  vitrification,  as  chymifts  teach,  and  as  the  m after  of  a 
glafs-houfe  told  me  he  once  found,  with  fome  difficulty  •,  how  are 
we  fure,  that  in  common  afhes,  freed,  after  the  ufual  way,  from  their 
fixed  fait,  what  is  called  a fimple  earth,  may  not  be  a body  com- 
pounded of  two  or  more  fubftances,  which,  by  their  coalition  and 
new  texture,  produced  by  the  atftion  of  the  fire,  have  been  brought  to 
a kind  of  vitrification  •,  or  have  otherwife  acquired  the  obvious  quali- 
ties that  chymifts  think  fufficient  to  give  a production  of  the  fire  the 
name  of  earth  ? 

’Tis  obvious,  that  feveral  bodies,  when  of  a fenfible  bulk,  will  fink 
in  liquors  wherein  their  corpufcles  would  freely  fwim,  if  many  of  them 
did  not  ftick  together.  Thus  lumps,  and  the  grains  of  fait  and 
fugar,  will  fall  to  the  bottom  of  water,  in  which,  when  they  are 
difpers’d  into  minute  and  invifible  particles,  they  will  eafily  float. 
And  I have  obferved  in  flopp’d  glalles,  that  fome  falts,  and  other 
bodies,  that,  for  many  months,  remained  undiftinguiffi’d  in  the  liquors 
that  harboured  them,  would,  in  traCl  of  time,  have  conventions 
made  of  their  particles,  which  then  fubfided  ; and  be  no  more  carried 
up  and  down  by  the  particles  of  the  liquor.  And  fomewhat  of  this 
kind  may,  perhaps,  happen  to  the  particles  whereof  water  confifts  ; 
for  if  fome  of  thefe,  by  frequent  occurfions  and  attritions,  come  to 
apply  themfelves  to  one  another,  fo  as  to  have  a fuller  and  more 
immediate  contaft  than  formerly  ; to  be  entangled  among  them- 
felves  *,  and,  perhaps,  alfo,  to  exclude  fome  very  thin  and  fubtile  air, 
that  lurks  about  them,  and  contributes  to  their  fuftentation  ; the 
clufters,  tho’  as  to  fenfe  but  very  fmall,  may  prove  too  great  and 
unweildy  to  be,  any  longer,  parts  of  water,  but  may  fubfide  in  that 
liquor  ; and  if  their  adhefion  be  ftrong,  they  will,  upon  the  fame  ac- 
count, become  unfit  to  rife  up  in  the  form  of  vapours  and  exhalations, 
by  heat,  and  fo  may  be,  like  earth,  fix’d  in  the  fire,  as  well  as  indifio- 
luble  in  water. 

I have  fometimes,  alfo,  fufpedted,  that  the  production  of  an  earthy 
fubftance  in  water,  may  be  further’d  by  the  particles  of  the  fire,  em- 
ployed to  make  it  circulate  ; and  that  of  thofe  particles  which  pervade 
the  glafs,  fome  of  the  lefs  fubtile  may,  in  their  pafiage,  fallen  them- 
felves  to  fome  aqueous  particles,  fitted  to  adhere  to  them  *,  and  with 
thefe  begin  to  make  fome  invifible  concretions,  to  which,  afterwards,, 
other  congruous  particles  may  gradually  adhere  in  their  pafiage  ; and 
fo  at  length  compofe  fenfible  aggregates  of  powder.  Thus  in  the 
precipitation  of  quick-filver,  without  addition,  the  mercurial  particles- 
•aifociating  themfelves  with  ; and,  probably,  with  fome  of  thofe  of  the 
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fire  ; begin  to  form  concretions,  at  firft  very  minute,  which  afterwards  Chymijlry. 
increafe,  by  the  acceflion  of  other  adhering  particles,  till  all  the  mer- 
cury,  or  the  greateft  part  of  it,  be  reduced,  from  a fluid  body,  to  a 
red  powder.  And  it  may  countenance  this  conjecture,  as  to  the  pro- 
duction of  an  earthy  fubftance,  by  a brifk  concurrence  of  the  particles 
of  fire,  to  add,  that  tho’  I have  kept  highly  rectified  fpirit  of  wine, 
for  above  a year  together,  hermetically  feal’d  up,  and  for  the  greateft 
part  of  that  time,  in  a digeftive  furnace,  without  finding  any  earthy 
refidence  *,  yet,  when  I order’d  a bolt-head,  that,  tho’  it  were  her- 
metically feal’d,  the  alchohol  of  wine  it  contain’d,  might  be  boil’d 
without  breaking  the  glafs  ; I found,  in  a fhort  time,  that  this  liquor 
would  afford  a confiderable  quantity  of  fuch  a fubfiding  talky  fubftance, 
as  I obtain’d  from  the  water  formerly  mention’d. 

Two  parts  of  tobacco-pipe  clay,  finely  powder’d,  and  very  well 
mix’d  with  one  part  of  pulveriz’d  cryftals  of  nitre,  being  put  into  a 
crucible,  and  kept,  for  three  hours,  in  a violent  fire,  the  mixture  was 
afterwards  taken  out,  and  the  remaining  fix’d  fait,  carefully  extracted, 
but  it  amounted  to  a very  little,  in  comparifon  of  what  nitre  ufually 
yields  when  calcined  with  charcoal  ; and,  that  this  fmall  proportion 
of  fix’d  fait  did  not,  principally,  proceed  from  any  very  large  avola- 
tion.of  nitrous  fubftance,  appear’d  probable,  becaufe  the  Caput  mortuum 
was  much  more  ponderous  than  could  be  expeCted  upon  account  of  the 
tobacco-pipe  clay  firft  employ’d,  and  the  alkali  extracted  i fo  that  the 
new  weight',  acquired  by  the  clay,  feem’d  manifeftly  to  proceed  from 
the  acceflion  of  a portion  of  the  falt-petre,  that,  by  this  operation,  was* 
turn’d  into  earth  *,  fo  that  of  fix  drams,  which  four  ounces  of  clay 
had  acquir’d  in  weight,  after  the  crucible  was  taken  out,  not  fo  many 
grains  could,  even  by  boiling  water,  be  obtain’d  from  the  whole  Caput 
mortuum  ; which,  when  firft  feparated  from  the  crucible,  was  almoft 
quite  infipid. 

That  earth  may,  de  novo,  be  produced,  we  may  likewife  argue  from 
an  experiment  we  made  about  the  deftruCtion  of  fait  of  tartar,  by  ig- 
niting and  putting  it  into  fair  water  j for  there  remain’d,  after  numerous 
filtrations,  and  after  every  Angle  one,  a fubftance  in  the  filtre,  which, - 
for  ought  appears,  may  be  as  well  call’d  earth,  as  that  which  was 
feparated  from  the  calcined  tartar,  the  firft  time  it  was  put  into  ths 
water,  to  divide  the  fait  from  the  earth.  For  here,  as  well  as  in  that 
common  operation,  the  way  of  proceeding  is  the  fame  ; and  in  both* 
there  remains  in  the  filtre  a fubftance,  which,  by  its  ftay  there,  fhows  it 
to  be  indifloluble  in  water  *,  and  which,  before  it  came  thither,  fhew’d, 
by  enduring  a violent  fire,  that  it  was  alfoTx’d,  as  earth  ought  to  be. 

Nor  would  it  much  alter  the  cafe,  if  this  factitious  earth  fhould  have 
fuch  an  operation  upon  fome  particular  body,  as  is  thought  not  to  be- 
long to  true  elementary  earth.  For  fince  it  is  obtain’d  by  a chymical 
analyfis,  if  it  have  thofe  qualities,  that,  in  the  general  eftimations, 
make  up  the  notion  of  earth,  that  ought  to  fuffice,  at  leaft,  till  the  chy^ 

mills 
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Chymiftry.  mills  give  os  fome  more  accurate  definition  of  genuine  earth,  ffiew  us 
fuch  a thing,  and  teach  us  a better  way  to  obtain  it. 

And  in  many  bodies,  that  are  reputed  earth,  I obferve  qualities 
which  belong  not  to  elementary  earth,  in  the  receiv’d  notion  thereof. 
This,  I fay,  becaufe  I fee  not  why  fuch  a texture,  as  will  fuffice  to 
make  a portion  of  matter  indiffoluble  in  water,  fix’d  in  the  fire,  and 
infipid  upon  the  tongue,  may  not  alfo  fit  it  to  operate,  actively,  upon 
fome  bodies  ; and  modify  the  operations  of  others  that  adt  upon  it. 
And  if  our  earth,  obtain’d  from  fait  of  tartar,  be,  by  the  chymifts, 
rejected  as  fpurious,  they  muft  confefs  the  infufficiency  of  their  com- 
mon way  of  feparating  a true  earth  from  the  bodies  they  analyze  ; 
for,  it  feems,  calcination,  folution  in  water,  and  filtration,  which  make 
up  their  ufual  method,  will  not  fuffice  to  make  our  earth  of  tartar 
pafs  for  true  ; tho’  it  appear  not  to  be  near  fo  remote  from  an  elemen- 
tary nature,  as  fome  other  bodies  that  are  obtain’d  for  earth  by  the 
vulgar  analyfis.  I have  found,  that  the  Caput  mortuum  of  vitriol,  re- 
maining after  it  had  long  endured  a violent  fire,  tho’  it  were  diligently- 
freed  from  faltnefs,  by  repeated  ablutions  with  hot  water,  was  yet  far 
from  being  an  elementary  earth  ; as  appear’d  by  its  deep  purpliffi  co- 
. lour  ; its  weight,  far  exceeding  that  of  earth  *,  and  by  an  experiment 
that  I purpofely  made  to  examine  it. 

And  an  acquaintance  of  mine,  who  dealt  much  in  Hungarian  vitriol, 
affirm’d  to  me,  that  he  had  out  of  the  colcothar  of  a certain  fort  of 
vitriol,  not  only  received  a confiderable  quantity  of  good  copper  ; 
but  feparated  from  that  copper  a large  portion  of  filver,  and  fome 
grains  of  true  gold. 

No  natural  ^ have  not  Yet  ^een  11  Prov’d,  that  nature,  any  more  than  art,  af- 
elementary  fords  us  a true  elementary  earth  ; at  leaft,  I can  fay,  that  fome,  which 

tarth.  feem  to  be  of  the  more  fimple  fort,  I found,  upon  examination,  had 

qualities  not  afcrib’d  to  pure  earth.  For,  tho’  tobacco-pipe  clay,  by 
reafon  of  its  fixity,  whitenefs,  and  infipidity,  and  its  lying  often  deep 
beneath  the  furface  of  the  ground,  may  as  probably  as  almoft  any 
other  native  earth,  feem  elementary  •,  yet  tobacco-pipes,  well- bak’d, 
may,  fometimes,  be  made  to  ftrike  fire  : and  I have,  more  than  once, 
try’d,  that  by  brifkly  rubbing  two  pieces  of  a new  tobacco-pipe  one 
againft  another,  they  would,  in  a minute  or  tv/o,  grow  warm  •,  and 
being  immediately  fmelt  to,  manifeftly  afforded  a rank  fcent,  between 
fulphureous  and  bituminous,  almoft  like  that  v/hich  proceeds  from 
pebbles  and  flints,  when  they  are,  likewife,  rubb’d  hard  againft  one 
another  : as  if  tobacco-pipe  clay  were  not  a true  earth,  but  a fine  white 
fand,  confiding  of  grains  too  fmall  to  be  diftin&ly  taken  notice  of, 
like  thofe  of  other  fand.  And  I found,  by  a hydroftatical  trial,  that 
its  fpecific  gravity  was  but  little  different  from  that  of  pebbles  ; its 
proportion  in  weight  to  water  of  the  fame  bulk,  being  as  two  and  a 
quarter  to  one.  A tobacco-pipe  may  be,  alfo,  fomewhat  melted  by  a 
very  vehement  fire  ; for  it  will  thereby  be  brought  to  bend. 


Porcel- 
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Porcellane,  or  the  matter  whereof  China  difhes  are  made,  is  not,  as  Chymiftry. 
fome  travellers  have  fondly  imagined,  a compofition  that  requires  to 
be  buried  under  ground,  for  many  years,  to  ripen  •,  but-,  as  fome  late 
authors  inform  us,  and  as  I have  been  afiured  by  a perfon  who  vifited 
the  place  in  China,  fo  famous  for  making  porcelline  veiTels,  it  is 
a pure  fort  of  clay  ; however,  I find  it  not  to  be  elementary  earth : 

For  a violent  fire  will  make  it  fomewhat  melt,  and  with  fteel  it  will 
eafily  ftrike  fire,  almoft  like  a flint  •,  whereto  it  approaches  in  fpecific 
gravity.  The  like  I have  obferv’d  in  porcellane,  very  artificially  imi- 
tated with  a fort  of  Englijh  clay.  And  I found  too,  that  the  matter 
even  of  dark-colour’d  juggs  of  the  better  fort,  well  baked,  wou’d, 
with  a fteel,  afford  fparks  of  fire.  But  I once  faw  a pit,  where,  at  the 
depth  of  many  yards,  they  dug  up  a certain  white  earth,  which  when 
diftill’d,  afforded  a liquor  that  I found  to  be  very  rich  in  a volatile 
fait,  that  tafted  and  fmelt  much  like  fpirit  of  urine,  or  hartfhorn  i 
and  had  almoft  the  fame  effects  in  changing  the  colours  of  fome  bodies, 
and  precipitating  others.  I remember,  too,  that  by  the  operation  of  a 
menftruum  or  two  upon  tripoli,  that,  as  white  and  pure  a virgin  earth 
as  it  feem’d,  yet  it  prov’d  not  elementary.  And,  on  the  other  hand, 
the  mafter  of  fome  Englijh  mines  prefented  me  a very  white  fubftance, 
whereof  he  had  plenty,  which  he  thought  an  earth,  and  which  was 
judg’d,  by  an  excellent  artificer  very  converfant  with  tripoli,  to  be 
finer  even  than  that  earth  ; but  I found  it,  upon  examination,  to  be  a 
kind  of  talc,  whofe  leaves  were  exceeding  fine  and  minute.  Hence  we 
may  reafonably  doubt,  whether  the  afiertors  of  elementary  earth  can 
fhew  us  any  native  fubftance  deferving  of  that  name  ; and,  alfo,  whe- 
ther what  remains,  after  chymical  analyfes,  tho’  it  has  all  the  qualities, 
judg’d  fuflkient  to  denominate  a portion  of  matter  earth,  may  not 
yet  be  either  a compounded  body,  or  endowed  with  qualities  which 
belong  not  to  fimple  earth.  With  this  view,  I purpofely  examined 
fome  quick-lime,  which,  tho’  it  had  been,  by  frequent  ablutions  in 
warm  water,  carefully  dulcified,  and  fo  was  as  well  infipid  as  fixed  and 
indifioluble  in  water  ; yet  I found  I could  readily  diflolve  it  in  feveral 
menftrua,  and  even  in  fpirit  of  vinegar  •,  whereas  true  elementary  earth- 
ought  to  be  as  well  indifioluble  in  fuch  liquors  as  in  water. 
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-The  chyme al  t Rj  mm\  H E foundation  of  all  the  vulgar  chymical  theory  feems  to  me 
theory  of  qua-  ■ precarious,  and  has  never  been  demonftrated.  ’Tis  ftrange, 

defective  °and  t^iat  neit^ier  t^ie  chymifts  themfelves,  nor  their  adverfaries, 

uncertain.  fhould  have  taken  notice,  that  the  analyfis  by  fire,  is  not  the  only  in- 
ftrument  of  difeovering  the  ingredients  of  mix’d  bodies  ; fince  in  feve- 
ral  cafes,  this  may  be  found  by  compofition,  as  well  as  by  refolution. 
Thus  vitriol  appears  to  confift  of  metalline  parts,  afiociated  by  coagu- 
lation, with  acid  ones,  as  well  by  making  true  vitriol  with  fpirit  of  ful- 
phur,  or  that  of  fait,  as  by  refolving  it  by  the  fire. 

And  whatever  chymifts  may  be  able  to  obtain  from  particular  fub- 
ftances,  it  does  not  appear  by  experience,  which  is  the  grand  argu- 
ment they  rely  on,  that  all  mixt  bodies,  endowed  with  qualities,  con- 
fift of  their  tria  prima  •,  fince  they  have  not  been  able,  truly,  and 
without  new  compofitions,  to  refolve  into  thofe  three,  gold,  fiiver, 
cryftal,  Venetian  talc,  &c,  yet  thefe  bodies  have  feveral  qualities  ; as 
the  two  former  are  fufible  and  malleable  ; and  all  of  them  have  weight 
and .fixednefs  : fo  that  in  thefe  and  the  like  bodies,  whence  chymifts 
have  not  yet  made  it  appear,  that  their  fait,  fulphur,  and  mercury 
can  be  truly  and  adequately  feparated,  ’twill  fcarce  be  other  than 

pre- 
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precarious,  to  derive  the  mallcablenefs,  colour,  and  other  qualities  of  Chymiflry. 
fuch  bodies  from  thofe  principles.  _ 

A oreat  part  of  the  chymical  dodtrine  of  qualities,  is,  alfo  founded  Suppofes 
on,  or  fuppofes  fome  other  things,  which,  as  far  as  I know,  have  not ihir,gs  *ot 
yet  been  well  proved  1 and  I quellion  whether  they  ever  will  be.  ^ rove  ' 

One  of  their  grand  fuppofitions  is,  that  each  particular  quality  mud 
have  its  Mi***,  or  fome  peculiar  material  principle,  to  the  par- 

ticipation of  which,  as  of  the  primary,  native,  and  genuine  fubjeft,  ah 
other  bodies  mud  owe  it  : but  ’twill  be  hard  to  lhew,  what  is  the 
hJ.ivn  of  gravity,  volatility,  heat,  found,  tranfparency,  and  opacity  % 
which  are  qualities  to  be  indifferently  met  with  in  bodies,  whether 
fimple  or  mixt. 

The  chymids,  too,  are  apt  to  argue,  that,  becaufe  this  or  that 
quality,  is  not  to  be  truly  derived  from  this  or  that  particular  prin- 
ciple *,  as  filt,  for  indance,  and  mercury  j therefore  it  mud  needs  be 
derivable  from  the  third,  as  fulphur.  But  this  way  of  arguing  implies, 
that  every  quality  in  a compound  body,  mud  arile  from  fome  one  of 
the  tria  prima  •,  tho’  experience  fhews  us,  that  bodies  may,  by  compo- 
fition,  obtain  qualities,  chat  were  not  to  be  found  in  any  of  the  fepa- 
rate  ingredients.  Thus  in  painting,  though  blue  and  yellow  be  neither 
of  them  green,  yet  their  mixture  will  be  green.  And  tho’  no  fingle 
found  will  make  an  odtave,  or  diapafon  •,  yet  two  founds,  whofe  pro- 
portion is  double,  have  an  eighth.  Tin  and  copper  melted  and  mixed 
together  in  a due  proportion,  make  bell-metal,  which  is  far  more 
fonorous  than  either  of  them  apart.  And  ’tis  obvious  for  chymids  to 
obferve,  that,  tho’  lead  be  an  infipid  body,  and  fpirit  of  vinegar  avery 
fharp  one,  yet  Saccharum  Saturni , a compound  of  thefe  two,  is  fweet. 

But  this  ill-grounded  fuppofition  of  the  chymids,  is  extended  farther 
in  an  ufual  topic  of  theirs,  according  to  which  they  conclude,  that 
many  qualities,  as  well  manifed  as  occult,  mud  be  explained  by  their 
tria  prima , becaufe  they  are  not  explicable  by  the  four  elements  of  the 
Peripatetics.  But  to  make  this  argument  valid,  it  mud  be  proved,  that 
there  are  no  other  ways  by  which  thofe  qualities  may  be  explained, 
but  by  a determinate  number  of  material  principles. 

But  there  are  feveral  qualities,  even  in  mixt  bodies,  wherein  the  chy-  Is  often  fuper- 
mical  dodtrine  is  unneceffary.  For  indance,  when  pure  gold  is,  by /*«#'• 
bare  heat,  brought  to  the  date  of  fluidity  •,  and,  upon  the  remiflion  of 
that  heat,  grows  a folid  and  confident  body  again  ; what  addition, 
expulfion,  or  alteration  of  any  of  the  tria  prima , caufes  this  change  of 
confidence  ? Tho’  this  is  eafily  accounted  for  in  the  mechanical  way, 
by  the  vehement  agitation  that  the  fire  makes  of  the  minute  parts  of 
the  gold,  to  bring  it  to  fufion  •,  and  the  cohefion  of  thofe  parts,  by 
virtue  of  their  gravity  and  fitnefs  to  adhere  to  one  another,  when  that 
agitation  ceafes.  When  Venice  glafs  is  merely,  by  being  beaten  to  pow- 
der, deprived  of  its  tranfparency,  and  turned  into  a white,  opake  bo- 
dy, what  need  have  we  of  the  tria  prima  to  folve  this  phenomenon  ? 

Vo  l.  III.  I i i But 
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Chymiftry.  But  further  *,  the  chymical  doCtrine  of  qualities  is  infufficient,  and 


too  narrow  to  reach  to  all  the  phenomena  that  ought  to  be  explicable 
by  '?t.  For  there  are  many  qualities,  which  chymifts  will  not  attempt 
to  explain  •,  and  the  folutions'they  give  of  other  particular  qualities, 
are  often  very  deficient  and  unfatisfaCtory.  Thus,  tho’  gold  be  the 
body  they  nioft  afteCt  to  converfe  with  ; yet  it  will  be  very  hard  to 
fhew,  how  its  fpecific  weight  can  be  deduced  from  the  three  principles, 
fince  mercury  it  felf  is  much  lighter  than  gold  ; and  the  two  other  hy- 
poftatical  principles  are  far  lighter  than  mercury.  And,  I think,  it 
would  much  puzzle  the  chymifts,  to  give  us  an  example  of  a compound 
body,  fpecifically  heavier  than  the  heavieft  of  its  ingredients. 

Again  i there  are  feveral  bodies,  which,  tho*  the  molt  learned  chy- 
mifts confefs,  do  not  confift  of  their  tria  prima , yet  are  endowed  with 
qualities,  that  confequently  are  not  in  thofe  fubjeCts  to  be  explained 
by  the  tria  prima.  Thus  elementary  water,  tho’  never  fo  pure,  has 
fluidity,  coldnefs,  humidity,  tranfparency,  and  volatility,  without  any 
of  the  tria  prima . And  the  pureft  earth,  as  afhes  carefully  freed  from 
the  fixed  fait,  has  gravity,  confidence,  drynefs,  colour,  and  fixednefs, 
without  owing  them  either  to  fait,  fulphur,  or  mercury.  Since,  then, 
in  earth,  water,  &c.  fuch  diffufed  qualities,  as  gravity,  fixednefs,  co- 
lour, muft  be  acknowledged  not  to  proceed  from  the  tria  prima  ; 
’tis  plain,  that  portions  of  matter  may  be  endowed  with  fuch  qualities, 
by  other  caufes  and  agents  than  fait,  fulphur,  and  mercury  ; why, 
therefore,  fhould  we  deny,  that  alfo  in  compound  bodies,  thofe  qua- 
lities may  be  produced  by  the  fame,  or  the  like  caufes  ? Thus  the  re- 
duction of  a tranfparent  folid  to  powder,  produces  whitenefs,  whether 
the  comminution  happens  to  rock-cryftal,  Venice  glafs,  or  to  ice  : 
the  firft  of  which  is  acknowledged  to  be  a natural,  and  perfectly  mix’d 
body  ; the  fecond,  a factitious  and  re-compounded  body  ; and  the 
laft,  for  ought  appears,  an  elementary  body,  or  at  moft,  a body  very 
nightly  and  imperfectly  mixt.  And  fo  by  uniting  air  in  fmall  portions, 
with  r.  tranfparent  liquor,  as  when  we  beat  fuch  a liquor  into  foam,  a 
whitenefs  is  produced,  as  well  in  pure  water,  which  is  acknowledged 
to  be  a Ample  body,  as  in  white- wine,  which  is  reckoned  among  bodies 
perfectly  mixt. 

And  further  ; the  chymical  explanations  are  not  fufficiently  extenfive  i 
for  moft  of  them  are  not  fo  diftinCt  and  full,  as  to  reach  the  particu- 
lar phenomena,  nor  often  fo  much  as  to  all  the  grand  ones,  that  belong 
to  the  hiftory  of  the  qualities  they  pretend  to  account  for.  A chymift 
will  not  eafily  'hew  by  his  fair,  fulphur,  and  mercury,  why  a load-ftone, 
capp’d  with  "ft eel,  may  be  made  to  take  up  much  more  iron,  than  if 
it  be  immediately  applied  to  the  iron  \ or  why,  if  one  end  of  the 
magnetic  nee.dle  is  difpos’d  to  be  attracted  by  the  north  pole,  for 
inftance,  of  the  load-ftone,  the  other  pole  of  the  load-ftone  will  drive 
it  away  : or,  why  a red  of  iron,  being  heated  red  hot,  and  cooled 
perpendicularly,  will,  with  its  lower  end,  drive  away  the  flower-de-luce. 
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of  a mariner’s  needle,  which  the  upper  end  of  the  fame  rod  will  draw  Chymiftry. 
to  it.  In  fhort,  of  above  threefcore  properties,  or  notable  phenomena 
of  magnetic  bodies,  that  fome  writers  have  reckon’d  up,  I do  not  re- 
member, that  any  three  have  been  by  chymifts  fo  much  as  attempted 
to  be  folved  upon  their  principles.  And  even  in  thofe  qualities,  in 
whofe  explanation  thefe  principles  may  more  probably,  than  elfe, where, 
pretend  to  take  place,  the  chymical  accounts  are  fo  lame  and  inconfi- 
ftent,  that  they  leave  many  confiderable  phenomena  untouch’d  ; and 
but  very  flightly,  and  in  a general  way,  explain  the  more  obvious  01- 
familiar.  And,  indeed,  I cannot  but  think,  that  a chymift,  who,  by 
the  mere  help  of  his  tria  prima , takes  upon  him  to  account  for  the  qua- 
lities of  all  bodies,  ads  like  him,  who,  feeing  a book  written  in  a 
cypher,  whereof  he  were  acquainted  but  with  three  letters,  fliould  un- 
dertake to  decypher  the  whole  piece. 

And  even  when  the  chymical  explanations  feem  to  come  up  to  the 
phenomena,  they  are  not  fufficiently  primary  and  fundamental  ; for 
thofe  very  fubftances  that  chymifts  call  their  principles,  are  each  of 
them  endow-ed  with  feveral  qualities.  Thus  fait  is  a confiftent  body, 
has  its  weight,  is  difibluble  in  water,  is  either  tranfparent  or  opake, 
fixt  or  volatile,  fapid  or  infipid.  And  fulphur,  according  to  the  chy- 
mifts, is  a body  fufible,  inflammable,  &c.  and,  according  to  experience, 
confiftent,  heavy,  &c.  fo  that  ’tis  by  the  help  of  more  primary  and 
general  principles,  that  we  muft  explain  fome  of  thofe  qualities,  which 
being  found  in  bodies,  fuppofed  perfedly  fimilar,  cannot  be  pretended 
to  be  derived  into  one  of  them  from  the  other.  And  to  fay,  that 
’tis  the  nature  of  a principle  to  have  this  or  that  quality,  as,  for  in- 
ftance,  of  fulphur  to  be  fufible,  and  therefore  we  are  not  to  exad  a 
reafon  why  it  is  fo  ; will  be  of  no  force,  if  from  the  primary  pro- 
perties of  bodies,  we  may  deduce  any  good  mechanical  explication  of 
fufibility  in  the  general,  without  neceflarily  fuppofing  fuch  a prirno- 
geneal  fulphur,  as  the  chymifts  fancy,  or  deriving  it  from  thence  it? 
other  bodies.  And,  indeed,  fince  not  only  falt-petre,  fea-falt,  vitriol, 
and  alum,  but  fait  of  tartar,  and  the  volatile  fait  of  urine,  are  all  of 
them  fufible  •,  I do  not  well  fee,  how  chymifts  can  derive  the  fufibility 
even  of  falts  obtained  by  their  own  analyfis,  from  the  participation  of 
the  fulphureous  ingredient  ; efpecially  fince,  if  fuch  an  attempt  fhould 
be  made,  it  would  overthrow  the  hypothefis  of  three  Ample  bodies, 
whereof  they  will  have  all  mixt  ones  to  be  compounded  : and  ftill 
’twould  remain  to  be  explained,  upon  what  account  the  principle,  that 
is  faid  to  endow  the  other  with  fuch  a quality,  comes  to  be  it  felf 
endowed  therewith.  For  ’tis  plain,  that  a mafs  of  fulphur  is  not  an 
atomical,  or  adamantine  body  ; but  confifts  of  a multitude  of  corpufcles 
of  determinate  figures,  connected  after  a determinate  manner  ; fo  that 
it  may  be  reafonably  demanded,  why  fuch  a convention  of  particles, 
rather  than  any  other,  conftitutes  a fufible  body. 


I i i 2 
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Chymfiry.  And  when  they  tell  us,  that  the  fufibility  of  bodies  proceeds  from 
fulphur,  in  cafe  they  fay  true,  they  only  tell  us  what  material  ingre- 
dient ’tis,  that  being  difpers’d  through  the  other  parts  of  a body, 
makes  it  apt  to  melt  : but  this  does  not  intelligibly  fhew  what  it  is  that 
makes  a portion  of  matter  finable  ; and  how  the  fulphureous  ingredient 
introduces  that  difpofirion  into  the  reft  of  the  mafs  wherewith  ’tis 
united  : yet  they  are  fuch  explanations  as  thefe,  that  a philofopher 
chiefly  looks  after.  And  to  fhew,  that  there  may  be  more  fundamental 
explanations,  I fhall  only  obferve,  that  fulphur  it  fclf  is  fufible  •,  and 
therefore,  as  I lately  intimated,  fufibility,  which  is  not  the  quality  of 
a Angle  atome,  or  particle,  but  of  an  aggregate  of  particles,  ought  it 
felf  to  be  accounted  for  in  that  principle,  before  the  fufibility  of  all 
other  bodies  be  derived  from  it.  And  in  fulphur  it  felf,  that  quality 
may  be  probably  deduced  from  the  convention  of  corpufcles  of  deter- 
minate fhapes  and  fizes,  conne&ed  after  a particular  manner.  And  if 
nature,  art,  or  chance,  fliould  bring  together  particles  endowed  with 
the  like  mechanical  properties,  and  affociate  them  after  the  like  man- 
ner, the  refulting  body  would  be  fufible,  though  the  component  par- 
ticles had  never  been  parts  of  the  chymifts  primordial  fulphur,  and 
fuch  particles  fo  convening,  might  perhaps  have  made  fulphur,  though 
before  there  had  been  no  fuch  body  in  the  world.  And  though  I 
readily  allow,  that  fulphur,  or  another  of  the  tria  prima,  may  abound 
in  feveral  bodies  endowed  with  the  quality  that  is  attributed  to  their 
participation  of  that  principle  •,  yet  this  is  no  certain  fign,  that  the 
propos’d  quality  mu  ft  flow  from  that  ingredient.  Thus,  if  tin,  for 
example,  be  duly  mix’d  with  copper  or  gold,  filver  or  iron,  it  will 
make  them  very  brittle  *,  and  it  is  alfo  an  ingredient  of  feveral  other 
bodies  that  are  likewife  brittle  ; as  colour’d  amels,  which  are  ufually 
made  of  calcin’d  tin,  (call’d  by  tradefmen  putty,  ) melted  with  the  in- 
gredients of  cryftal-glafs,  and  lome  fmall  portion  of  a mineral  pigment. 
But  though  in  all  thefe  brittle  bodies,  tin  be  a confiderable  ingredient  •, 
yet  ’twere  very  rafh  to  affirm,  that  brittlenefs,  in  general,  proceeds 
from  tin  : for  provided  the  folid  parts  of  confident  bodies  touch  one 
another  but  in  fmall  portions  of  their  furfaces,  and  be  not  entangled 
by  their  contexture,  the  metalline  or  other  compofnion  may  be  brittle, 
tho’  there  be  no  tin  at  all  in  it  : and,  in  effeft,  the  materials  of  glafs 
being  brought  to  fufion,  will  compofe  a brittle  body,  as  well  when 
there  is  no  putty  colliquated  with  them,  as  when  there  is.  Calcin’d 
lead,  by  the  adlion  of  the  fire,  may  be  melted  into  a brittle  mafs, 
and  even  into  tranfparent  glafs,  without  the  help  of  tin,  or  any  thing 
elfe.  And  there  are  numerous  other  bodies,  that  cannot  be  pretended 
to  owe  their  brittlenefs  to  any  participation  of  tin,  of  which  they 
have  no  need,  if  the  matter  they  confift  of,  wants  not  the  requifite 
mechanical  difpofitions. 

And  the  way  employed  by  chymifts,  and  Peripatetics , of  accounting 
for  things  from  the  materials,  whether  elements,  principles,  or  other 
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ingredients,  of  bodies,  will  often  frudrate  this  expectation  •,  for  a new  Chymiftry 
quality,  differing  from,  or  contrary  to,  any  that  is  confpicuous  in  the 
ingredients,  will  frequently  arife  upon  their  mixture  ; as  two  tranfpa- 
rent  bodies  may  make  an  opake  one  *,  a yellow  body  and  a blue,  one 
that  is  green  •,  two  malleable  bodies,  a brittle  one  j two  actually  cold 
bodies,  a hot  one  •,  two  fluid  bodies,  a confident  one,  (Ac.  And  as  this 
way  of  judging,  by  material  principles,  hinders  the  fore-knowledge  of 
events  from  being  certain,  it  much  more  hinders  the  affignation  of 
caufes  from  being  fatisfadtory  ; fo  that  thole  who  judge  of  all  mix’d 
bodies,  as  apothecaries  do  of  medicines,  barely  by  the  qualities  and 
proportions  of  the  ingredients,  feem  to  adt  as  one  who  fhould  pretend 
to  give  an  account  of  the  phenomena  and  operations  of  clocks  and 
watches,  from  the  predominancy  of  the  metals  that  make  their  parts, 
and  not  from  their  ftructure  and  contrivance. 

The  next  defedt  I obferve  in  the  chymical  dodlrine  of  qualities,  is,  And  frequent- 
that  in  many  cafes  it  agrees  not  with  the  phenomena  of  nature.  For  ^ conj*ad^*a 
there  are  feveral  changes  of  qualities,  wherein  one  may  well  expedt,  ^f  nfturT' “ 
that  a chymical  principle  fhould  have  a great  fhare,  and  yet  it  does  J 
not  appear  to  have  any.  He  who  confiders  what  great  operations 
many  chymifts  aferibe  to  this  or  that  hypodatical  principle,  and  how 
many  qualities,  according  to  them,  mult  from  thence  be  derived,  can- 
not but  expedt,  that  a great  change,  as  to  thofe  qualities,  happening 
•in  a mix’d  body,  fhould,  at  lead,  be  accompany’d  with  fome  notable 
adtion  of,  or  alteration  in  the  principle  ; yet  I have  met  with  many 
inftances,  wherein  qualities  are  produced,  or  abolifhed,  or  very  much 
altered,  without  any  manifeft  introduction,  expulfion,  or  confiderable 
change  of  the  principle,  whereon  that  quality  is  faid  to  depend.  Thus, 
for  inftance,  a piece  of  fine  filver,  having  been  neal’d  in  the  fire,  and 
buffer’d  to  cool  leifurely,  is  very  flexible  •,  but  may  be  made  ft  iff  and 
hard,  barely  by  a few  flrokes  of  a hammer.  There  is,  alfo,  another  fort 
of  phenomena,  which  oppofes  the  chymical  dodlrine  about  qualities, 
confiding  of  thofe,  wherein  either  that  does  not  happen,  which,  ac- 
cording to  their  hypothecs,  ought  to  happen,  or  the  contrary  to  what, 
upon  their  principles,  might  judly  be  expedted.  Forindance,  *tis known 
to  thofe  who  work  much  in  filver  and  copper,  that  the  former  will  be- 
come red-hot  in  the  fire,  before  it  is  brought  to  fufion  •,  and  that  the 
latter  is  yet  far  more  difficult  to  be  melted  down  than  the  other  i yet  if 
you  feparately  diffolve  thofe  two  metals  in  Aqua  foriis , and  by  evapora- 
tion, reduce  them  to  cryltals  ; thefe  will  be  brought  to  fufe  in  a very 
little  time,  and  with  a moderate  heat  in  glaffes.  Afk  a vulgar  chymift, 
the  caufe  of  this  facility  of  fufion,  and  he  will  probably  tell  you,  that 
’tis  from  the  faline  parts  of  the  Aqua  foriis , which,  imbodied  in  the 
metals,  and  being  of  a very  fufible  nature,  impart  that  eafinefs  of  fufion 
thereto.  Now  from  this  plaufible  explanation  one  might  well  expect, 
that  if  the  faline  corpufcles  were  exquifitely  mixed  with  tin,  they  would 
make  it  far  more  fufible  than  of  it  felf  it  is  ; yet,  when  I put  tin  into  a 
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Cbymifiry.  convenient  quantity  of  Aqua  fortis.,  the  metal  being  corroded,  fub Tided, 
as  is  ufual,  in  the  form  of  whites  of  eggs,  which  being '.veil  dried,  the 
tin  was  fo  far  from  growing  more  fufible,  that  it  would  long  endure 
not  only  a thorow  ignition,  but  the  blaft  of  a pair  of  double  bellows, 
without  being  at  all  brought  to  melt.  And  as  for  thofe  chy mills  who 
admit,  that  all  kinds  of  metals  may  be  turned  into  gold,  by  a very 
fmall  proportion  of  the  elixir  ; they  mull  allow  from  their  own  con- 
cefiions,  that  feveral  qualities  may  be  changed,  even  in  metals,  without 
the  addition  of  any  confiderable  proportion  of  the  fimple  ingredients, 
to  which  they  aferibe  thofe  qualities  •,  provided  the  agent  be  able  to 
make  a great  change  in  the  mechanical  properties  of  the  parts  whereof 
the  metal  it  aCts  upon  confifts.  Thus  if  we  fuppofe  a pound  of  filver, 
a pound  of  lead,  and  a pound  of  iron,  to  be  tranfmuted  into  gold,  each 
by  a grain  of  the  powder  of  projection  ; this  powder,  as  a material 
caufe,  is  inconfiderable,  by  the  fmallnefs  of  its  bulk  ; and  as  an  effi- 


cient, it  works  differing,  and  even  contrary  effeCts,  according  to  the 
difpofftion  wherein  it  finds  the  metal  to  be  tranfmuted,  and  the  changes 
it  produces  in  the  conftituent  texture  thereof.  Thus  it  brings  quick- 
filver  to  be  fixt,  and  deprives  it  of  the  fluidity  it  had  before  ; it  brings 
filver  to  be  infoluble  in  Aqua  fortis , which  readily  difiblved  it  before, 
and  foluble  in  Aqua  regis , which  before  would  not  touch  it  ; and,  what 
is  very  confiderable  to  our  prelent  purpofe,  whereas  it  makes  iron  much 
more  fufible,  it  makes  lead  much  lefs  fufible  than  whilft  it  retained  its 
priftine  form  ; fince  lead  melts  before  it  comes  to  ignition,  which  gold 
requires  to  bring  it  to  fufion. 

But  fome  modern  chymifts  would  be  thought  to  explain  feveral  of 
the  changes  that  happen  to  bodies  in  point  of  odour,  colour,  &c.  by 
faying,  that  in  fuch  alterations  the  fulphur,  or  other  hypoftatical  prin- 
ciple, is  intraverted  or  extraverted  ; which,  I confefs,  feem  to  me 
rather  new  terms,  than  real  explanations.  For  it  may  be  juftly  ob- 
jected, that  the  fuppofed  extraverfion  or  intraverfion  of  fulphur  can, 
by  no  means,  give  an  account  of  fo  great  a variety  of  odours,  colours, 
and  other  qualities,  as  may  be  found  in  the  changed  portions  of  mat- 
ter we  are  fpeaking  of.  Befides,  what  they  call  by  thefe  and  the  like 
names,  cannot  be  done  without  local  motion,  tranfpofing  the  particles 
of  the  matter,  and,  confequently,  producing  in  it  a change  of  tex- 
ture, which  is  the  very  thing  we  would  infer  ; and  which  being  fup- 
pofed, we  may  grant  fulphur  to  be  often  actually  prefent  in  the  altered 
bodies,  without  allowing  it  to  be  always  neceftary  to  produce  the  altera- 
tions in  them  *,  fince  corpufcles,  fo  condition’d  and  arranged,  would 
produce  fuch  effeCts,  whether  fulphur  did,  or  did  not,  make  the  fubjeCt- 
matter  of  the  change. 

‘ TheprintU  I ffiall  mention  but  two  imperfe&ions  more  that  particularly  relate 

^bodfesmSthe  t0  ^ doCtrine  °f  qualities. 

taufeof  tbtir  And  I do  not  think  it  a convincing  argument,  that  is  employ- 
qualiti ed  by  the  Arijiotelians  for  their  elements,  and  by  the  chymifts  for 
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their  principles,  that,  becaufe  this  or  that  quality,  which  they  afcribe  Chymifiry. 
to  an  element,  or  a principle,  is  found  in  this  or  that  body,  which 
they  call  mixt,  therefore  it  muft  owe  that  quality  to  the  participa- 
tion of  that  principle  or  element.  For,  the  fame  texture  of  parts,  or 
other  modification  of  matter,  may  produce  the  like  quality  in  the 
more  fimple  and  the  more  compound  body  •,  and  they  may  both,  fepa- 
rately,  derive  it  from  the  lame  caufe,  and  not  one  from  the  partici- 
pation of  the  other.  Thus  water,  earth,  metals,  ftones,  are  hea- 
vy upon  account  of  the  common  caufe  of  gravity,  and  not  becaufe 
the  reft  partake  of  earth  ; for  elementary  water,  as  fimple  a body 
as  that,  is  yet  heavy  : fo  oil,  highly  rectified  fpirit  of  wine,  mercury, 
metals,  glafs  of  antimony,  and  minium,  whilft  in  fufion,  are  fluid  ; 
being  made  fo  by  the  varioufly  determined  motions  of  their  minute 
parts,  and  other  caufes  of  fluidity  ; and  not  by  the  participation  of 
water  •,  fince  the  dry  calces  of  lead  and  antimony  are  not  likely  to  have 
retained  in  the  fire  fo  volatile  a liquor  as  water  *,  and  fince  fluidity  is  a 
quality  that  mercury  enjoys  in  a more  durable  manner  than  water  it 
felf : for  that  metalline  liquor,  as  alfo  fpirit  of  wine  well  rectified, 
will  not  be  brought  to  freeze  with  the  higheft  degree  of  cold  of  our 
fharpeft  winters,  tho’  a far  lefs  degree  of  cold  would  make  water  ceafe 
to  be  fluid,  and  turn  it  to  ice. 

And  laftly,  ’tis  pleafant  to  fee  how  arbitrarily  the  Peripatetics  de-  Contrary  qua - 
rive  the  qualities  of  bodies  from  the  four  elements.  Thus  to  inftance  afcribed 
in  liquidity,  if  you  fhew  them  exactly  dephlegmed  fpirit  of  wine,  and  t°tj,e  fame 
afk,  whence  it  has  its  great  fluidity,  they  will  tell  you,  from  water  ; 0 y' 
which  yet  is  far  lefs  fluid  than  it  *,  and  fpirit  of  wine  it  felf  is  much 
Jefs  fo  than  the  flame  into  which  that  fpirit  is  eafily  excited.  But 
if  you  afk,  whence  it  becomes  totally  inflammable,  they  muft  tell 
you,  from  the  fire ; and  yet  the  whole  body,  at  leaft  as  far  as  fenfe 
can  difcover,  is  fluid,  and  becomes  flame  ; fo  that  fire  and  water, 
as  contrary  as  they  make  them,  muft  both  be  vaftly  predominant 
in  the  fame  body.  This  fpirit  of  wine,  alfo,  being  a liquor,  whofe 
leaft  fenfible  parts  are  actually  heavy,  and  compofe  a liquor  feven  or 
eight  hundred  times  as  heavy  as  air  of  the  fame  bulk,  muft  be  fuppo- 
fed  to  abound  with  earthy  particles  ; and  yet  this  fpirituous  liquor 
may,  in  a trice,  become  flame,  which  they  would  have  to  be  the  light- 
eft  body  in  the  world. 

Upon  the  . whole,  the  chymiflds  fait,  fulphur,  and  mercury  them- 
felves,  are  rot  the  firft  and  moft  fimple  principles  of  bodies,  but  ra- 
ther primary  concretions  of  corpufcles  or  particles  more  fimple  than 
they  •,  as  being  endowed  only  with  the  firft  moft  radical,  and  moft  uni- 
verfal  properties  of  fimple  bodies,  bulk,  fhape,  motion,  or  reft ; by 
the  different  conventions  or  coalitions  of  which  minuteft  portions  of 
matter,  are  made  thofe  differing  concretions  that  chymifts  call  their 
principles. 
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Ref  eft  ions  T Prefumc,  it  will  not  be  difficult  to  difcern,  that  a great  part  of 
upon  the  hypo-  X what  has  been  alledg’d  to  fhew  the  imperfection  of  the  vulgar  chy- 
*'and ac;'d^a ^ m*ca^  dodtrine  of  qualities,  may  eafily  be  applied  to  fome  other  hy- 
pothefes  of  kin  to  that  doctrine,  and  particularly  to  the  theory  that 
would  derive  both  the  qualities  of  bodies,  and  the  reft  of  the  pheno- 
mena of  nature,  from  acid  and  alkali.  For  tho’  thefe  two  differen- 
ces may  be  met  with  in  a great  variety  of  bodies,  and  confequently 
the  confideration  of  them  will  frequently  be  of  good  ufe  to  chymifts, 
in  confidering  the  fecondary  caufes  and  operations  of  fome  mixt  bo- 
dies •,  yet  I cannot  allow  of  the  hypothefis  in  the  latitude  wherein  ’tis 
urged  and  applied,  as  if  it  could  be  ufcfully  1'ubfl.ituted  in  the  place  of 
matter  and  motion.* 

The  fuppofi-  For  it  feems  precarious  to  affirm,  that  acid  and  alkaline  parts  are 
tion  of  them  found  ]n  ap  bodies. 

precarious.  Some  chymifts,  when  they  fee  Aqua  fortis  diffolve  filings  of  copper, 
conclude  from  thence,  that  the  acid  fpirits  of  the  menftruum  meet, 
in  the  metal,  with  an  alkali,  upon  which  they  work ; f but  this  is  an 

un- 


* “ Since,  ‘r  fays  M.  Homberg,  “ the 
‘ dodlrine  of  alkali  and  acid  has  been  ad- 
1 vanced,  ’tis  made  ufe  of  to  explain  all 
c the  changes  that  liappen  in  the  mixtures 
‘ of  fimples,  particularly  in  the  effedts  of 
‘ fermentation,  effervefcence,  and  ebulli- 
‘ tion.  But  there  is  fcarce  any  fermen- 
* tation  produced  by  the  mixture  of  acid 
‘ and  alkali  ; and  even  ebullitions  and 
‘ effervefcences  often  proceed  from  other 


“ caufes.  ” Set  French  Memoirs,  A.  1701. 
A 146- 

-f  M.  Homberg  is  of  opinion,  that  all  acid 
fpirits  diffolve  bodies,  by  means  of  the  fait 
which  fuch  fpirits  contain ; and  to  difcover 
their  quantity  of  pure  acid  falts,  he  fuffers  an 
ounce  of  fait  of  tartar  to  faturate  it  felf  with 
the  fpirit  j then  evaporating  all  the  moiihue, 
the  fait  of  tartar  remains  increafed  by  the 
weight  of  the  acid  falts. 


%■  5- 


By  this  means  he  made  the  following  table. 


An  ounce  of 
fait  of  tartar 
took  up  of 
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He,  likewife,  ufes  an  inftrument,  or 
araeometer,  made  of  a fmall  glafs  matras, 
with  a neck,  AD,  fo  flender,  that  a Angle 
drop  of  water  will  rife  about  half  an  inch 
in  it.  On  the  fide  of  this  neck  there  comes 
from  the  belly  B,  of  the  veffel,  a fmall  tube 
C,  of  the  fame  Aze  with  the  neck,  and  paral- 


lel to  it,  above  half  an  inch  long.  This 
litde  tube  lets  the  air  pafs  out  of  the  vef- 
fel, as  the  liquor  comes  in.  A mark,  D, 
is  put  upon  the  neck  AD,  to  fhew  how 
high  the  veffel  muft  be  Ailed.  And  ’tis 
proper  to  let  the  neck  widen  towards  the 
top,  for  the  conveniency  of  pouring  in  the 
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unfafe  way  of  arguing,  fince  good  fpirit  of  urine,  which  they  take  to  Chymifiry. 
be  a volatile  alkali,  and  which  makes  a great  conflict  with  Aqua  fortis , 
will  readily  dilTolve  filings  of  copper,  and  more  genuinely  than  the 
acid  liquor.  So  when  they  fee  the  magi  fiery  of  pearl  or  coral,  pre- 
pared by  dropping  oil  of  tartar  into  the  folutions  of  thofe  bodies, 
made  with  fpirit  of  vinegar,  they  afcribe  the  precipitation  to  the  fixt 
alkali  of  the  tartar,  that  mortifies  the  acidity  of  the  fpirit  of  vine- 
gar ; whereas  the  precipitation  would  no  lefs  enfue,  if,  inftead  of  the 
alkalizate  oil  of  tartar,  that  ftrong  acid,  Oleum  fulphuris  per  campanam , 
were  employ’d. 


liquor.  Now  this  inftrument  being  fill’d 
to  the  mark  on  its  neck,  with  any  acid  fpi- 
tit,  the  balance  will  (hew  the  weight  of  the 
liquor,  in  refpett  of  any  other,  to  the  fifth 
part  of  a drop.  Hence  this  ingenious  gen- 


tleman has  made  a table,  to  (hew  the  dif- 
ferent weights  of  the  fame  bulk  of  the  mod 
confiderable  chymical  liquors,  in  the  fummer 
and  in  winter. 


The  Araeometer  full  of  ■.  , . Weigh’d  in  fummer. 

oz.  dr.  gr. 


Quick-filver . - 1 1 

Oil  of  tartar oi 

Spirit  of  urine oi 

Oil  of  vitriol  ■■  ■ ■ ■ ■ oi 

Spirit  of  nitre  oi 

of  fait oi 

Aqua  fortis  ■ - OI 

Diltill’d  vinegar  oo 

Spirit  of  wine oo 

River-water  — ■ ...  oo 

Diftill’d  water — .-oo 


oo  07  - 
03  08  - 

00  3 z - 

03  58  , 

01  40  • 

00  39  - 

01  38  - 

07  55  - 
06  47  - 

°7  53  - 
07.  50- 


In  winter 

oz. 

dr. 

g>- 

1 1 

00 

32 

OI 

03 

3i 

OI 

00 

43 

OI 

°4 

03 

OI 

01 

70 

OI 

00 

47 

OI 

01 

55 

00 

07 

60 

00 

06 

61 

00 

°7 

57 

00 

07 

54 

The  inftrument  it  felf  weighed,  when 
empty,  one  dram  twenty -eight  grains. 

From  thefe  two  tables,  compared  toge- 
ther, ’tis  eafy  to  determine,  with  great  exa&- 
nefs,  the  quantity  of  fait  and  of  phlegm  con- 
tain’d in  an  acid  fpirit.  See  Memoirs  de 
V dead.  A.  1 669.  p.  69. 

To  meafure  the  force  of  an  alkali,  that 
is,  to  eftimate  how  much  of  an  acid  ’tis 
able  to  retain,  the  fame  gentleman  proceeds 
in  this  manner.  He  diflolves  the  alkali  in 
fome  acid  fpirit,  whofe  force  is  firft  difeo- 
vered  by  means  of  his  araeometer  ; compa- 
ring its  weight  with  that  of  river-water. 
Thus  having  dephlegmed  fome  fpirit  of  ni- 
tre, and  of  fait,  till  the  former  perfectly 
diflolved  gold,  and  the  latter  filver,  he  found 
the  weight  of  the  fpirit  of  nitre  to  be,  in 
an  eqiial  bulk,  as  1 9,  that  of  the  fpirit  of 
fait  as  17,'  and  that  of  water  as  16.  He 
put  an  ounce  of  each  fpirit  upon  crabs-eyes, 
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coral,  pearl,  bezoar,  oyfter-lhells,  &c.  of 
which  they  diflolved  different  quantities ; 
the  fpirit  of  nitre  taking  up  twice  as  much 
of  fome  of  them  as  the  fpirit  of  fait ; and 
in  general,  the  former  diflolved  a confide- 
rable quantity  more  than  the  latter ; the 
proportion  of  its  fait  being  almoft  double 
to  that  of  the  other.  Now  the  different 
quantity  of  each  alkali  neceflary  to  abforb 
the  fame  quantity  of  a itandard  acid,  is,  ac- 
cording to  M.  Homberg,  the  meafure  of  the 
affive  force  of  that  alkali  j notice  he’r.g  ta- 
en  of  the  time  fpent  in  the  diffolution. 
This  author  farther  obferved,  that  both  the 
fpirits  readily  diflolved  much  more  of  the 
oyfter-fhells  than  of  any  other  powder  of 
the  like  nature ; which  he  takes  to  be  one 
reafon  of  the  very  good  effeft  they  have  in 
the  ftomach,  depraved  by  acids.  Memoir  ■ 
de  P Acad.  A.  1700.  p.  81.  and  Bijl.  de 
P Acad.  A.  1700.  p.  63. 
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4-34  The  Chjmical  Doctrine 

Chymiflry,  It  alfo  maybe  doubted,  whether  the  vulgar  chymifts  juftly  fuppoie,. 

that  when  they  manifeftly  difcover  an  acid,  for  inftance,  in  a bodv> 
the  operation  of  that  body  upon  another,  which  they  judge  to  abound 
with  an  alkali,  muft  be  the  effedt  of  a conflict  between  thofe  two 
principles.  For  an  acid  body  may  do  many  things,  not  fimply  as  an 
acid,  but  on  account  o!  a texture  or  modification,  which  endows  it. 
with  other  qualities  as  well  as  acidity.  Thus  when  fome  chymifts  fee 
an  acid  menftruum,  as  Aqua  for  tis,  fpiritof  frit,  oil  of  vitriol,  &c.  dif- 
folve  iron,  they  prefently  alcribe  the  effect  to  an  acidity  in  the  liquors  ; 
tho’  well  dephlegmed  urinous  fpirits,  which  they  hold  to  have  a great 
antipathy  to  acids,  will,  as  1 have  tried  in  fome  of  them,  readily  dif- 
folve  crude  iron,  even  in  the  cold.  But  mercury  will  not  work  on  the 
filings  of  iron,  tho’  this  be  fo  open  a metal,  that  even  weak  liquors- 
will  do  it  ; yet  if  one  fhould  urge,  that  quick- filver  readily  diffolves 
gold  in  amalgamation,  he  may  expedt  to  be  told,  according  to  their 
dodtrine,  that  mercury  has  in  it  an  occult  acid,  by  which  it  performs 
the  folution  •,  tho’  it  feems  much  more  probable,  that  mercury  has 
corpufcles  of  fuch  a fhape  and  fize  as  fit  them  to  infinuate  into  the 
correfpondent  pores  they  meet  with  in  gold,  but  render  them  unfit  to 
enter  readily  the  pores  of  iron,  to  which  nature  has  not  made  them 
fuitable  : as  on  the  other  fide,  the  faline  corpufcles  of  Aqua  fortis 
will  eafily  find  admiffion  into  the  pores  of  iron,  but  not  into  thofe  of 
gold,  to  which  they  do  not  correfpond.  And  when  a knife,  whofe 
blade  is  touched  with  a load-ftone,  cuts  bread,  and  takes  up  filings  of 
iron,  it  does  neither  by  means  of  alkali  or  acid  ; but  the  one  by  the 
vifible  fhape  and  the  ftiffnefs  of  the  blade,  and  the  other  by  the  latent 
contrivance  or  change  of  texture,  produced  by  the  operation  of  the 
load-ftone  in  the  particles  of  the  fteel. 

And  thus  too,  when  blue  vitriol,  being  beaten  and  finely  fearced, 
makes  a white  powder,  that  whitenefs  is  not  a quality  of  the  powder, 
as  being  of  a vitriolate  nature;  for  rock-cryftal,  or  Venice  glafs,  finely 
beaten,  will  have  the  fame  effedt  on  the  eye  ; but  it  proceeds  from  the 
tranfparency  of  the  body,  and  the  minutenefs,  multitude  and  confus’d 
fituation  of  the  corpufcles  that  make  up  the  powder.  And,  therefore, 
if  other  bodies  be  brought,  by  comminution,  into  parts  of  the  like 
mechanical  properties  •,  thefe  aggregates  will  adt  upon  the  organ  of 
fight  as  white  bodies. 

Their  offices  Further,  the  patrons  of  this  hypothefis  feem  arbitrarily  to  have 

arbitrary . affigned  offices  to  each  of  their  two  principles,  as  the  chymifts  do  to 

each  of  their  tria  prima , and  the  Peripatetics  to  each  of  their  four  ele- 
ments. But  ’tis  not  enough  to  fay,  that  an  acid,  for  inftance,  per- 
forms thefe  things,  and  an  alkali  thofe  *,  and  that  they  divide  the  ope- 
rations and  phenomena  of  natural  bodies  between  them : affertions  of 
fuch  great  moment  ought  not  to  be  advanced,  or  received,  without 
fufficient  proof.  And,  perhaps,  the  very  diftribution  of  falts  into  acids 
and  alkalies  hath  fomewhat  of  arbitrary  in  it ; fince  others  may,  with- 
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out  afluming  much  more,  take  the  freedom  to  diftribute  them  oth^r-  Chymiftry. 
wife  •,  there  being  not  only  feveral  things  wherein  acids  and  alkalies 
agree,  but  alfo  feveral  things  w'herein  falts  of  the  fame  denomination 
widely  differ.  For  inftance,  fome  alkalies,  according  to  our  chymifts, 
are,  like  fait  of  tartar,  fixt,  and  will  endure  the  violence  of  the  fire ; 
others,  like  fait  of  urine  or  hartihorn,  are  exceedingly  fugitive,  and 
will  be  driven  up  with  a fcarce  fenfible  degree  of  heat  •,  fome,  as  fait 
of  tartar,  will  precipitate  the  folution  of  fublimate  into  an  orange- tawny 
others,  as  fpirit  of  blood  and  hartfhorn,  precipitate  fuch  a folution  into 
a milky  fubftance  ; and  oil  of  tartar  very  fiowly  operates  upon  filings 
of  copper,  which  fpirit  of  urine  and' hartfhorn  will  readily  diffolve  in 
the  fire. 

And  among  acids  themfelves  the  difference  is  no  lefs  ; for  fome  of 
them  will  diffolve  bodies  that  others  will  not,  as  Aqua  fortis  diffolves 
filver  and  mercury,  but  leaves  gold  untouch’d  ; Aqua  regis , that  diffolves 
gold  readily,  diffolves  mercury  but  imperfe&ly,  and  filver  not  at  all. 

And  this  may  happen,  when  the  menftruum,  that  will  not  diffolve  the 
body,  is  reputed  much  ftronger  than  that  which  does  s as  dephlegmed 
fpirit  of  vinegar  will  diffolve  lead,  reduc’d  to  minute  parts,  in  the 
cold  ; which  is  an  effed  that  chymifts  exped  not  from  fpirit  of 
/alt.  Nay,  one  acid  will  precipitate  what  another  has  diffolved,  and 
e contra  ; as  fpirit  of  fait  will  precipitate  filver  out  of  fpirit  of  nitre. 

And  I found  oil  of  vitriol  to  precipitate  bodies  of  various  kinds,  mi- 
nerals, and  others,  out  of  fome  acid  menftrua,  particularly  fpirit  of 
vinegar. 

We  might  add  the  properties  peculiar  to  fome  particular  acids,  as 
that  fpirit  of  nitre,  or  Aqua  fortis , will  diffolve  camphire  into  an  oil, 
and  coagulate  common  oil  into  a confiftent  and  brittle  fubftance,  like 
tallow  *,  and  tho’  it  will  both  corrodg  filver,  copper,  lead,  and  mer- 
cury, and  keep  them  diffolved,  it  quickly  lets  fall  almoft  the  whole 
body  of  tin,  very  foon  after  having  corroded  as  much  as  it  can  thereof. 

Hence  we  may  very  well  queftion,  whether  acid  and  alkali  have  the 
fimplicity  that  philofophy  requires  in  principles.  Nor  will  it  be  any 
wonder  if  others  /hall  think  it  as  free  for  them  to  conftitute  other  prin- 
ciples, as  ’tis  for  chymifts  to  pitch  upon  acid  and  alkali. 

And  fome,  perhaps,  will  fay,  that,  fince  the  former  of  thefe  princi- 
ples comprehends  fuch  a number  of  very  different  bodies,  it  feems  as 
flight  and  unphilofophical  an  account  of  their  nature,  to  define  an  acid 
by  its  hoftility  to  an  alkali,  as  to  define  a man  by  faying,  that  he  is  an 
animal  at  enmity  with  the  ferpent. 

But  tho’  one  of  the  chief  conditions  that  philofophers  juftly  re-  ; • 
quire  in  principles,  is,  that  they  fhould  be  very  clear  •,  yet  I do  tio7l  "c/tleni 
not  wonder,  that  the  definitions  given  us  of  acid  and  alkali  fhould  be  unfettled. 
inaccurate  and  fuperficial  •,  fince  I find  not,  that  chymifts  themfelves 
have  any  clear  and  determinate  notion  or  fure  marks,  whereby  to 
know  them  di.ftindlly.  For  to  infer,  as  is  ufual,  that,  becaufe  a body 

Kkk  2 * dif- 


436 


The  Chemical  Doctrine 


Chymijlry.  diffolves  another,  which  is  diffoluble  by  this  or  that  known  acid,  the 


folvent  muft  alfo  be  acid  ; or  to  conclude,  that  if  a body  precipitates 
a diffolved  metal  out  of  a confefiedly  acid  menftruum,  the  precipi- 
tant muft  be  an  alkali,  is  precarious;  fince  filings  of  fpelter  will  be 
diffolved  as  well  by  fome  alkalies,  viz.  fpirit  of  fal-armoniac,  &c.  as 
by  acids  : and  bodies  may  be  precipitated  out  of  acid  menftrua, 
by  other  acids,  and  by  liquors  wherein  there  appears  not  the  leaft 
alkali.  I have  found,  that  a folution  of  tin-glafs,  made  in  Aqua  for tis, 
would  be  precipitated  both  by  fpirit  of  fait,  and  by  common  or  rain- 
water. And  as  for  the  other  grand  way  that  chymifts  employ,  to 
diftinguifh  acids  and  alkalies,  by  the  heat,  commotion,  and  bubbles 
that  are  excited,  upon  their  being  put  together  ; this  may  be  no  fuch 
certain  fign  as  they  prefume  : for  almoft  any  thing  that  is  fitted  va- 
rioufiy  and  vehemently  to  agitate  the  minute  parts  of  a body,  will 
produce  heat  in  it ; and  fo,  tho’  water  be  neither  an  acid  nor  an 
alkalizate  liquor,  yet  it  will  quickly  grow  very  hot,  not  only  with 
the  highly  acid  oil  of  vitriol,  but  with  the  alkalizate  fait  of  tartar  : 
yet  in  neither  of  thefe  mixtures  is  there  produced  any  fuch  vifible 
or  audible  conflidt,  as,  according  to  the  dodtrine  of  the  chymifts,  one 
would  expedt.  Neither  is  the  produdtion  of  bubbles,  tho*  accompa- 
nied with  a hiding  noife,  fuch  a certain  fign  as  chymifts  imagine  : 
for  the  production  of  bubbles  is  not  a neceflliry  effedt  or  concomi- 
tant of  heat,  excited  by  conflict  ; but  depends  very  much  upon  the 
peculiar  difpofition  of  bodies,  put  together,  to  extricate,  produce,  or 
intercept  particles  of  air  ; and  therefore,  as  oil  of  vitriol,  mixt  in  a 
due  proportion  with  fair  water,  may  be  brought  to  make  the  water 
very  hot,  without  exciting  bubbles  ; fo  I have  found  that  alkalizate 
fpirit  of  urine,  drawn  v/ith  fome  kinds  of  quick-lime,  being  mixt 
with  oil  of  vitriol  moderately  ftrong,  would  afford  an  intenfe  heat, 
whilft  it  produced  either  no  manifeft  bubbles  at  all,  or  fcarce  any  ; 
tho’  the  urinous  fpirit  was  ftrong,  and  in  other  trials  operated  like 
an  alkali  ; and  tho’  with  fpirit  of  urine,  made  -per  fe , in  the  common 
way,  oil  of  vitriol  will  produce  a great  hiding,  and  a multitude  of 
confpicuous  bubbles.  On  the  other  fide,  I have,  fometimes,  found, 
that  fome  acid  fpirits,  efpecially  that  of  verdigreafe,  mad tper  fe , would, 
when  poured  upon  fait  of  tartar,  make  a conflict  with  it,  and  pro- 
duce a large  froth  ; tho’  we  obferved  it  not  to  be  accompanied  with 
any  manifeft  heat. 


The  taft  no  The  taft,  by  many,  is  made  the  touch-ftone  whereby  to  try  acids 
judge  of  alka-  and  alkalies.  But  there  is  a multitude  of  mixt  bodies,  wherein  we  can 
lies  andacids.  f0  ]itt]e  difeern  by  the  taft,  which  of  the  principles  is  predominant. 


that  this  would*  not  make  one  fufpedt  there  were  a grain  of  either 
of  them  to  be  found  therein  ; fuch  bodies  are  diamonds,  rubies, 
and  moft  gems,  befides  many  ignobler  ftones,  gold,  filver,  mercury, 
ifc.  There  are  alfo  bodies  that  abound  with  acid  or  alkalizate  falts, 
which  either  have  no  taft,  or  a quite  different  one  from  that  of  the 
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chymical  principles.  Thus,  tho’  Venice  glafs  be  in  a great  part  compofed 
of  a fixt  alkali  •,  yet  it  is  infipid  upon  the  palat : and  cryfhlsof  filver, 
and  of  lead,  made  with  Aqua  fort  is , and  containing  numerous  acid  par- 
ticles of  the  menftruum,  manifeft  nothing  of  acidity  in  the  mouth  •,  the 
latter  having  a faccharine  fweetnefs,  and  the  former  an  extream  bit- 
ternefs.  And  even  in  vegetable  fubftances  of  a manifeft  taft,  *tis  not 
eafy  to  know  by  that,  whether  it  be  the  acid  or  the  alkalizate  principle 
which  rules  in  them  *,  as  in  the  effential  oils  of  fpices  and  other  vegeta- 
bles, and  in  the  grofs  empyreumatical  oils  of  woods,  and  even  in  high 
rectified  fpirit  of  wine,  which,  therefore,  fome  will  have  to  be  an  al- 
kalizate liquor,  and  others  an  acid,  tho’  I did  not  find  its  taft  to  be  de- 
ftroyed  or  much  altered  by  being  put  upon  coral  or  fait  of  tartar,  nor 
by  being  digefted  with  and  diftill’d  from  fea-lalt.  And  among  thofe 
very  bodies  which,  for  their  tafts,  chymifts  reckon  among  acids,  there 
is  fo  great  a difference  and  variety  of  relifhes,  that,  if  I were  to  allow 
acids  to  be  one  principle,  it  fhould  be  as  I allow  air  to  be  one  body, 
whilft  it  confifts  of  the  affociated  effluvia  of  a multitude  of  corpufcles 
of  very  differing  natures.* 

Ano- 


* At  once  to  eftablifti  a juft  notion,  to 
explain  the  nature,  the  manner  of  adion, 
and  the  force  of  acids,  take  the  words  of  the 
illuftrious  Sir  Jfaac  Newton  upon  the  fubjed. 

“ The  particles  of  acids,  “ lays  that 
great  philofopher,  “ are  of  a fize  grofler 
“ than  thofe  of  water,  and  therefore  lefs 
“ volatile  ; but  much  fmaller  than  thofe 
“ of  earth,  and  therefore  much  lefs  fix’d 
“ than  they.  They  are  endued  with  a 
“ great  attradive  force  ; in  which  force 
*•'  their  adivity  confifts  ; and  thereby  alfo 
“ they  affed  and  ftimulate  the  organ  of 
“ taft,  and  diffolve  fuch  bodies  as  they 
“ come  at.  They  are  of  a middle  nature, 
“ between  water  and  terreftrial  bodies,  and 
attrad  the  particles  of  both.  By  this  at- 
“ tradive  force  they  get  about  die  particles 
“of  bodies,  whether  they  be  cf  a metal - 
“ line  or  ftony  nature,  and  adhere  to  them 
“ moft  clofely  on  all  fides  ; fo  that  they 
“ can  fcarce  be  feparated  from  them  by 
“ diftillation,  or  fublimation.  When  they 
“ are  attraded  and  gathered  together  about 
“ the  particles  of  bodies,  they  raife,  dif- 
“ join,  and  (hake  them  one  from  another  j 
“ that  is,  they  diffolve  thofe  bodies.  By 
“ their  attradive  force,  alfo,  by  which 
*•  they  rufh  towards  the  particles  of  bodies, 

“ they  move  the  f.uid,  excite  heat,  and  I 


“ lhake  afunder  fome  particles,  fo  as  to 
“ turn  them  into  air,  and  generate  bubbles ; 
“ and  hence  proceeds  diffolution,  and  all 
“ violent  fermentation  : and  in  all-  fermen- 
e ' tation  there  is  an  acid  latent  or  fupprefs’d, 
“ which  coagulates  in  precipitation.  Acids, 
“ alfo,  by  attrading  water,  as  much  as 
“ they  do  the  particles  of  bodies,  occafion 
“ the  diffolved  particles  readily  to  mix 
“ with  water,  or  fwim,  or  float  in  it,  after 
“ the  manner  of  falts.  And  as  this  globe  of 
“ earth,  by  the  force  of  gravity,  attrading 
“ water  more  ftrongly  than  lighter  bodies, 
“ caufes  thofe  lighter  bodies  to  afcend  in 
“ the  water,  and  to  go  upwards  from  the 
“ earth  ; fo  the  particles  of  falts,  by  at- 
“ trading  the  water,  mutually  avoid  and 
“ recede  from  one  another  as  far  as  they 
“ can,  and  thence  are  diffus’d  throughout 
“ the  whole  water.  The  particles  of  Sul 
“ alkali  confift  of  earth  and  acid  united  to 
“ gether,  after  the  fame  manner  : but  thefe 
“ acids  have  fo  great  an  attradive  force, 
“ that  they  can’t  be  feparated  from  the 
“ falts  by  fire.  They  alfo  precipitate  the 
“ particles  of  metals  diffolv’d  in  menftrua, 
<f  by  attrading  from  them  the  acid  particles, 
“ which  before  had  diffolved  them,  and. 
“ kept  them  fufpended  in  the  menftruum. 
<r  If  thefe  acid  particles  be  join’d  with 

“ earthy 
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Chymrftry.  Another  particular  wherewith  I am  unfatisfied  in  the  hypothecs 
v of  acid  and  alkali,  is,  that  ’ cis  in  many  cafes  needlefs  to  explain  the 


“ earthy  ones,  in  a final!  quantity,  they 
“ are  fo  clofely  retained  by  them,  as  to  be 
“ quite  fupprefs'd.  and,  as  it  were,  hidden 
“ by  them  ; fo  that  they  neither  dimulate 
“ the  organ  of  fenfe,  nor  attraCl  water,  but 
“ compofe  bodies  which  are  not  acid,  that 
“ is,  fat  and  fufible  bodies,  fuch  as  are 
“ Mercurius  dulcis,  brim  done,  Luna  cornea, 
“ and  copper  corroded  by  mercury  fubli- 
“ mate.  From  the  attractive  force  in  thefe 
“ acid  particles  thus  fuppred’d,  arifes  that 
“ univerfal  property  of  almoit  all  fat  bo- 
“ dies,  that  they  adhere  or  flick  to  others, 
“ and  are  eafily  inflammable,  if  the  heated 
“ acid  particles  meet  with  other  particles 
“ of  bodies  in  fume,  which  the  acid  at- 
“ traCts  more  drongly,  than  it  doth  the 
“ particles  to  which  it  is  united.  And  thus 
“ the  acid  that  lies  fupprefs’d  in  fulphu- 
“ reous  bodies,  by  more  drongly  attracting 
“ the  particle-,  of  other  bodies  (earthy  ones 
“ for  in  dance ) than  its  own,  promotes  a 
“ gentle  fermentation,  produces  and  che- 
“ ridies  natural  heat,  and  carries  it  on 
c‘  fometimes,  as  the  putrefaction  of  the 
“ compound  : Which  putrefaction  arifes 
“ hence,  that  the  acid  particles,  which  have 
“ a long  while  kept  up  the  fermentation,  at 
“ length  infinuate  themfelves  into  the  little 
“ interdices,  that  lie  between  the  particles 
“ of  the  fird  compofition  j and  fo,  inti- 
“ mately  uniting  with  thofe  very  particles, 
“ produce  a new  mixture  or  compound, 
“ which  cannot  fall  back  again  into  the 
“ fame  form. 

“ Nitre  in  didillation,  leaving  its  earthy 
**  part  behind,  turns,  mod  of  it,  into  an 
**  acid  fpirit  j becaufe  the  acid  of  the  nitre 
“ attracts  the  ph’egm,  and,  therefore,  they 
“ afcend  together,  and  conditute  a fpirit. 
“ But  nitre  kindled  with  a coal,  turns 
“ chiedy  into  a fait  of  tartar  ; becaufe  the 
“ fire  apply’d  this  w'ay,  drives  the  acid  and 
“ earthy  parts  together,  and  makes  them 

impinge  on,  and  more  drongly  unite  one 
“ with  another.  The  reafon  why  water 
“ hath  no  great  diffolving  force,  is,  be- 
“ caufe  there  is  but  a fmall  quantity  of  acid 
“ in  it  : for  whatever  drongly  attracts,  aud 


“ is  drongly  attraCled,  may  be  called  an 
“ acid  ; and  in  fuch  things  as  are  diffolv’d 
“ in  water,  we  fee  the  didolution  is  eafily 
“ perform’d,  and  without  any  effervefcence  : 
“ but  where  the  attraction  is  drong,  and 
“ the  particles  of  the  mendruum  are  every 
“ way  attracted  by  thofe  of  the  metal  ; or 
“ rather,  where  the  particles  of  the  metal 
“ are  every  way  attracted  by  thofe  of  the 
“ mendruum  ; the^e  the  particles  of  the 

mendruum  environ  thofe  of  the  metal, 
“ tear  them  afunder,  and  didolve  its  tex- 
“ ture.  So  when  thefe  acid  particles  are 
“ applied  to  the  tongue,  or  to  any  exco- 
“ riated  part  of  the  body  ; leaving  the  fub- 
“ tile  earth  in  which  they  were  before,  they 
“ rufh  into  the  liquid  of  the  organ,  tear 
“ and  disjoin  its  parts,  and  caufe  a painful 
“ fenfation. 

“ Mercury  is  attraCled,  and,  therefore, 
“ corroded  by  acids  ; and  as  it  opens  ob- 
“ druClions  by  its  great  weight,  fo  it  breaks 
“ and  obtunds  the  power  of  acids,  in  the 
“ body,  by  its  attraClive  force.” 

“ All  bodies  have  particles  which  mutu- 
“ ally  attraft  one  another  ; the  aggregates 
“ of  the  lead  of  which  may  be  called  par- 
“ tides  of  the  fird  compofition  ; and  the 
“ colleClions,  or  aggregates,  arifing  from 
“ the  primary  aggregates,  or  the  aggregates 
“ of  thefe  aggregates  may  be  called  par- 
“ tides  of  thefecond  compofition,  Cffc. 

“ Mercury  and  Aqua  regia,  pervade  thofe 
“ pores  of  gold  or  tin,  which  lie  between 
“ the  particles  of  its  lad  compofition  ; but 
“ they  can  get  no  further  into  it  ; for  if 
“ any  mendruum  could  do  that,  or  if  the 
“ particles  of  the  fird,  or,  perhaps,  of  the 
“ fecond  compofition  of  gold,  could  be  fe- 
“ parated,  that  metal  might  be  made  fluid, 
“ or  at  lead  more  foft.  And  if  gold  could 
“ be  once  brought  to  ferment  and  putrefie, 
“ it  might  be  turned  into  any  other  body 
“ whatfoever  ; and  fo  of  tin,  or  any  other 
“ bodies ; as  common  nourifhment  is  turn- 
“ ed  into  the  bodies  of  animals  and  vege- 
“ tables.”  Newton,  apud  Harris.  Lexicon 
Technic. 
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phenomena  of  qualities  *,  feveral  of  thefe  being  produced,  defcroyed,  Chytniftry. 


Befides,  the  patrons  of  acid  and  alkali,  tho’  they  would  feem  to 
conftitute  but  two  principles,  are  obliged  to  make  many  different  forts 
of  acids,  and  fome  variety  of  alkalies  •,  and  Hill  their  principles  are 
too  fcanty  to  afford  any  fatisfafrory  explanation  of  phenomena.  ’Twill 
be  very  difficult  for  them  to  give  a rational  account  of  gravity,  e- 
lafticity,  light,  colours,  founds,  and  fome  other  qualities  that  are  call- 
ed manifeft  ; and  much  more  of  feveral  that  are  confelfedly  occult, 
as  electricity,  and  magnetifm  : and  this  fhews  a great  infufficiency  in 
the  hypothefis. 

The  laft  defect  I fnall  mention  in  the  doctrine  of  alkali  and  acid  is,  /fording 
that  moft  of  thofe  very  things  which  are  pretended  to  be  explained  by  but  unfatff- 
it,  are  not  fatisfactorily  explained.  fadoryfolu- 

I am  diflatisfied  with  the  very  fundamental  notion  of  this  hypothe-  ^ ^ 
fis,  a fuppofed  hoflility  between  the  tribe  of  acids  and  that  of  alka- 
lies : for  I look  upon  amity  and  enmity  as  affections  of  intelligent 
Beings  ; and  I have  not  yet  found  it  explained  by  any,  how  thofe 
appetites  can  be  placed  in  bodies  inanimate,  and  deftitute  of  know- 
ledge and  fenfe.  And  what  is  called  fympathy  and  antipathy  between 
fuch  bodies,  in  great  meafure  depends  upon  the  action  of  our  own 
underftanding,  which,  fuppofing  in  every  body  an  innate  appetite  to 
preferve  it  felf,  both  in  a defenfive  and  an  offenfive  way,  inclines  us 
to  conclude,  that  a body,  which  deftroys,  or  impairs,  the  ftate  or 
texture  of  another,  has  enmity  to  it  ; tho’,  perhaps,  a flight  me- 
chanical change  may  make  bodies,  that  feem  extreamly  hoftile,  appear 
to  agree  very  well,  and  co-operate  to  the  production  of  the  fame 
effects.  Thus,  if  the  acid  fpirit  of  fait,  and  the  volatile  alkali,  com- 
monly called  fpirit  of  urine,  be  put  together,  they  will,  after  a fierce 
conflict,  unite  together  upon  a new  contexture,  into  a fait,  little 
differing  from  fal-armoniac  ; in  which  the  two  reconciled  principles 
amicably  join  in  cooling  water,  diffolving  fome  metalline  bodies,, 
and  producing  feveral  other  effects.  And  fo,  if  upon  a ftrong  folution 
of  fait  of  pot-afhes,  or  of  fait  of  tartar,  good  fpirit  of  nitre  be. 
dropt  in  a due  proportion  ; after  the  heat,  tumult,  and  ebullition  are 
over,  the  acid  and  the  alkalizate  falts  will  convene  into  fuch  a con- 
cretion as  falt-petre  ; which  is  taken  to  be  a natural  body,  either 
homogeneous,  or  at  leaft  confuting  of  parts  that  agree  very  friendly, 
together,  and  confpire  to  conftitute  the  particular  kind  of  fait  that 
chymifts  call  nitre. 
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Chymiftry.  Again  ; the  explanations  given  of  phenomena,  according  to  the 
do&rine  ot  alkali  and  acid,  do  not  perform  what  may  be  juftly  ex- 
pected from  philofophical  folutions.  ’Tis  faid,  indeed,  that  the  acid 
working  on  the  alkali,  or  this  upon  that,  produces  the  effeft  propofed  ; 
but  this  is  only  to  tell  us,  what  is  the  agent  that  operates,  and  not  the 
manner  of  the  operation,  or  the  means  and  procefs  whereby  it  produces 
the  effeft.  And  if  it  be  faid,  that  it  is  by  the  mutual  hoftility  of  the 
principles,  that  the  effeCt  is  produced,  it  may  be  anfwered,  that  this 
hoftility  it  felf  is  not,  as  we  have  juft  now  obferved,  a thing  clear, 
if  fo  much  as  intelligible  ; and  were  it,  yet  fo  general  and  indetermi- 
nate a way  of  explaining  things,  can  afford  little  or  no  fatisfaCtion  to 
one  who  confiders  how  very  numerous  and  various  the  phenomena  of 
qualities  are. 

To  clear  and  confirm  this  affertion,  I fhall  only  take  notice  of  fome 
few  obvious  phenomena  of  one  of  the  moil  familiar  operations,  where- 
in acid  and  alkali  are  fuppofed  to  be  the  grand  agents.  ’Tis  a known 
thing,  that  Aqua  regis  will  diffolve  gold,  copper,  and  mercury  ; and 
that  with  thefe  metals,  efpecially  with  the  fecond,  it  will  produce  an 
intenfe  degree  of  heat.  If  now  the  caufe  of  this  heat  be  demanded, 
it  maybe  expeCted,  that  the  patrons  of  acid  and  alkali  will  anfwer, 
that  ’tis  from  the  aCtion  of  the  acid  falts  of  the  menftruum  upon  the 
alkali  they  meet  with  in  the  metals.  But  it  is  eafy  to  difcern,  that 
this  anfwer  names,  indeed,  two  fuppofed  efficients  of  heat,  but  does 
not  declare  how  thefe  agents  produce  that  quality  ; which  depends 
upon  a certain,  vehement,  and  various  agitation  of  the  infenfible 
parts  of  bodies.  And,  therefore,  gold  and  copper,  by  bare  con- 
cuffion,  may  be  brought  to  an  intenfe  degree  of  heat,  without  the  ac- 
ceffion  of  any  acid  particles  to  work  upon  them.  But,  further,  when 
I am  told,  tha t Aqua  regis , by  its  acidity  working  on  the  metalline  al- 
kali, makes  a diffolution  of  the  metal  *,  I am  told,  indeed,  what  they 
think  to  be  the  agent  in  this  change,  but  not  at  all  fatisfied  how  this 
agent  effects  it  ; for,  copper  being  a very  hard  metal,  and  gold  gene- 
rally efteemed,  by  chymifts,  the  clofeft  and  compaCteft  body  in  na- 
ture, I would  gladly  know,  by  what  power  fuch  weak,  and,  probably, 
brittle  or  flexible  bodies,  as  acid  falts,  are  enabled  with  that  force  to 
disjoin  fuch  folid,  and  clofely  coherent  corpufcles,  as  make  up  the 
vifible  maflfes  of  copper  and  gold  ; and  fhatter  them  with  that  vio- 
lence, as,  perhaps,  to  tofs  up  multitudes  of  them  into  the  air.  And 
fince  in  the  difl'olution  of  thefe  metals,  there  is  another  phenomenon 
to  be  accounted  for,  as  well  as  the  forcing  of  the  parts  afunder  •,  the 
fuftentation  of  the  metal  in  the  menftruum  ; the  chymifts  would  great- 
ly inform  me,  by  well  explaining  how  their  acid  and  alkali  are  able 
to  fuftain,  and  give  fluidity  to  the  corpufcles  of  the  diffolved  metal  ; 
which,  tho’  it  be  but  copper,  is  nine  times  as  heavy  as  an  equal  bulk 
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of  water  \ and  if  it  be  gold,  is  nineteen  times  heavier  than  the  liquor 
that  muft  fuftain  it  ; and,  at  lead,  federal  times  heavier  in  fpecie  than 
the  falts  that  are  mixed  with  the  aqueous  parts,  can  make  the  menftruuin 
compofed  of  them  both  : at  the  fame  time,  experience  has  allured  me, 
that  if  a piece  of  wax,  or  any  like  matter,  be  made  lefs  than  the  hun- 
dreth  part  heavier  than  an  equal  bulk  of  water,  it  will,  when  thorough- 
ly immerfed,  fall  to  the  bottom,  and  reft  there.  I might  further  alk, 
why,  as  Aqua  regis  diffolves  mercury,  without  being  much  changed  in 
colour  by  it,  gold  retains  its  own  yellownefs  in  the  folvent  ; and  why 
the  folution  of  copper  is  of  a colour  quite  different  from  that  of  the 
metal  which  affords  it,  and  from  that  of  the  folvent  ? In  fliort,  thofe 
hypothefes  greatly  hinder  the  progrefs  of  human  knowledge,  that  in- 
troduce morals  and  politics  into  philofophy,  where  all  things  are  tranf- 
afled  according  to  mechanical  laws. 
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The  P R E F A C E. 


7“7Vr' E have  now  traced  Mr.  Boyle  to  the  laji  flage  of  his 
yy  philo fophical  works , that  of  medicine.  And , as  I doubt 

not , he  has  hitherto  jhew*  d himfelf  a much  greater 
philofopher  than  the  world \ for  want  of  a thorow  knowledge  of 
his  writings , ever  efeem'd  him  ; fo,  here  he  appears  a much 
greater  phyjician  than  he  generally  feems  to  have  paffedfor. 

’Tis  true , in  /hewing , by  way  of  introduction , the  ufefulnefs 
of  philo fophy  to  medicine , he  manifefied  an  uncommon  skill  in 
difeafes , and  the  human  jlruClure ; but , I know  not  how , his phi- 
lo fophic  capacity  appears  to  fw allow  up  his  medicinal  one , zf  i// 
we  come  to  conjider  him  flriCtly  as  a phyjician ; he Jfhews 

a wafer  ly  genius , ^ wry  command  in  medicine.  But 

never  actually  takingthe  profejfionupon  him , zz/zz/,  confeo/uently , 
0/fo#  wanting  the  proper  opportunities  of  feeing  the  fuccefs  of 
remedies  applied  in  particular  cafes , <60  ^ j generally  obliged 
to  make  his  medicinal  experiments  by  other  hands . ,/^W  //"cw 
may  judge  from  what  appears , thofe  perfons  to  whom  he  com - 
mitted  any  of  his  medicines  with  this  view , ‘tofr*  feldom  fo  tin - 
courtly  as  to  bring  him  an  account  of  their  failure  5 but  when 
the  wifb’d  fuccefs  attended  their  exhibition,  he  was  Jure  to  be 
told  it  in  the  mofi  obliging  manner . yf/zz/  hence,  to  omit  other 
things,  it  pojfbly  is,  that  Mr.  Boyle  recommends  Ens  veneris, 
as  a fpecific  for  the  rickets  ; which , <2  ferviceable  medi- 

cine , wfozz  rightly  tim'd  in  this  difeafe , feldom,  of  it  felf  per- 
forms the  cure. 

On  the  other  hand , our  author  was  well  aware  of  the  acci- 
dents and  uncertainties  which  daily  occur  in  practice.  He  tells 
us  exprejly , that  he  does  not  fet  down  medicinal  experiments 
with  the  fame  poftivenefs  he  does  thofe  in philofophy  ; nor  ven- 
ture his  reputation  upon  the  fuccefs  of  any  rcceit  or  procefs  in 
medicine . Thefe,  however , “ fays  he,  u 1 always  deliver  faith - 
a fully  j tier  have  I,  upon  uncertain  rumours,  recorded  the  vir- 
u tues  of  particular  remedies,  which  may  be  good,  without  be- 
" big  infallible We  may  take  him,  then,  upon  the  whole,  as 
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a phyfcian ; for  he,  doubt lefs , makes  good  the  character  : and, 
had  it  been  his  fortune  to  have  praCiifed  the  art , he  would , 
I queflion  not , have  improved  it  fill  more  than  he  has.  He  had 
a ft  range  fagacity  in  difcovering  the  origin  of  difeafe's : he  ap- 
pears to  have  thoroughly  confidered  their  manner  of  aiding  upon 
the  human  frame ; and  to  have  hit  upon  the  method  of  curing 
the?n  by  very  plain  and  Jimple  medicines : witnefs  the  piece  which 
concludes  this  lafl  general  head  of  our  abridgment. 

There  are  fome,  indeed , who  have  thought  fit  to  cenfure  that 
admirable  collection  of  remedies,  as  worthlejs  : and  truly  we 
jhould  have  been  obliged  to  them , if  they  had  furnijb’d the  world 
with  a better  : but  till  this  is  done , which , 1 am  afraid , it 
will  not  foon  be , we  are  to  confder , that  our  author's  view 
was  here  to  offer  the  generality,  and  fuch  who  live  at  a difance 
from  phyficians , a fet  of  remedies , which  might  foon , with  little 
trouble , and  great  cheapnefs , be  prepared as  occafon  required. 
And  will  any  man  fay , that  the  book  does  ?iot  anfiwer  this 
defign  ? Where , then,  lies  the  caitfe  of  blame  ? The  remedies , 
cries  one , are  fimple, fuch  as  the  good  women prefcribe,and  fome 
of  them  appear  ridiculous.  But  we  are  to  know , that  Mr. 
Boyle,  if  the  nature  of  his  defgn  had  required  it,  cou'd  havepre * 
fcribed  as  elegant  compounds  as  any  phyfcian  who  has  wrote ; 
but  of  fuch  he  had , for  weighty  reafons , no  great  opinion  ; 
and  thefe  fimple  ones  anfwer  his  end  much  better  than  the 
other.  The  remedies  contain'd  in  this  collection  too , had  been 
long  experienced,  and  found  effectual \ before  he  communicated 
them  to  the  pub  lick. 

’ Tis , wemufl  own,  a difficult  thing  to  fet  down  a large  num- 
ber of  fimple,  ferviceable , and  experienc'd  remedies,  and  keep 
them  from  appearing  ridiculous  to  filch  as  have  feen  little  in 
phyfic  ,*  but  the  men  of  experience  and  of  judgment  in  the  art , 
who  know  how  fight  and  how  unpromifng  a remedy  fome  times, 
apparently,  performs  great  cures ; and  how  powerful  and  expe- 
rienc'd ones  Jometimes  fail,  are  not  forward  to  cenfure  a medi- 
cine for  appearing  contemptible,  ejpecially  after  it  has  been 
tried , and  found  effectual. 

In  Jkort, whoever publijkes  acolleClion  of  remedies, well  adapt- 
ed to  the  occafon , approved  by  experience,  cajy  to  be  procured, 
and  cheap  in  the  pur  chafe,  all  which  recommendations  go  along 
with  thefe  of  Mr.  Boyle,  cannot  but  deferve  well  of  mankind. 
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MEMOIRS 


FOR  THE 


NATURAL  HISTORY 


O F 


Extravafated  human  Blood,  efpecially 

its  fpirit. 


arterial  and  venal. 


Heads  for  the 
natural  hifiory 
. of  human  blood, 
in  an  healthy 
fate. 


4.  Its  heat  when  frejh  emitted . 


5'.  Its  inflammability , and  fome  other  qualities. 

6.  The  aerial  particles  naturally  mix'd  with  human  blood ; 

and  alfo  found  in  its  diflinft  parts. 

7.  The  fpecific  gravity  of  human  blood  entire. 

8.  The  fpecific  gravity  of  the  two  obvious  parts  of  human 
blood , the  red  and  ferous . 

9.  The  confiflence  of  entire  human  blood. 

10.  The  difpofition  of  it  to  concrete , and  the  time  wherein  it 
is  performed. 

11.  The  liquors  and  fa  Its  that  coagulate  human  blood. 

ii.  The  liquors  and  fait s that  hinder  .its  coagulation , or  dif- 
folve  it  when  coagulated. 

13.  The  liquors , Stc.  that  preferve  human  blood. 

14.  The  mixtures  it  may  admit  from  aliments. 

15".  Its  fpontaneous  or  natural  analyfis , into  a ferous  and  a 
fibrous  part. 

1 6.  The  refpeltive  quantities  of  the  ferous  and  fibrous  parts, 
if.  The  differences  between  the  ferous  and  the  red  part. 


18.  The 


4 4- <5  Experiments  and  Observations 

1 8.  7 he  artificial  or  chymical  analyfis  of  human  blood ; and 
fir  ft  of  its  fpirit. 

1 5>-  The  volatile  fait  of  human  blood,  and  its  figures. 

2 0*  The  phlegm  of  dip  Hied  human  blood. 

2 i • The  two  oils  of  human  blood. 

2 2-  Its  fixt  fait, 

23.  Terra  Damnata. 

24.  The  proportion  of  the  differing  fubflanccs,  chymic ally  ob- 
tained from  human  blood. 

2j.  The  fermentation  or  putrefaction  of  human  blood , and  its 
phenomena. 

2 6.  The  mechanical  ufes  of  human  blood , as  in  husbandry,  SCc. 

27.  The  chymical  ufes  of  it. 

28.  The  medicinal  ufes  of  human  blood. 

29.  The  difference  between  humaii  blood  in  found  per  fins  of 
different  confutations , and  in  different  circumfiances , as 
men , women , children , Moors,  Negroes,  Gfo 

30.  The  affinity  and  difference  between  the  blood  of  men  and 
that  of  other  animals , as  quadrupeds , birds,  fijhes , ^7/4/ 
fan guine ous  infebls. 

31.  Particulars  omitted , relating  to  the  hificry  of  human  blood, 

32.  Mifcellancous  objervations , experiments , inquiries 

about  human  blood. 


SECT.  I. 

I Have  learnt  by  inquiry,  that  feveral  perfons,  free  from  a fever, 
have,  after  their  blood  had  run  out  a while,  upon  phlebotomy, 
complain’d,  they  found  it  come  fenfibly  hotter  than  before  i and 
fome,  that  it  came  with  a degree  of  heat  that  was  troublefome,  and, 
as  they  fancied,  ready  to  feald  them. 

I defired  a chirurgeon,  to  put  a fealed  weather-glafs  into  the  por- 
ringer, wherein  he  was.  going  to  bleed  a young  gentlewoman,  fo  that 
as  the  blood  ran  out  of  the  open  vein,  it  might  fall  upon  the  ball  of 
the  inftrument  ; in  which  the  liquor  was  made,  by  the  warmth,  to 
afeend  about  an  inch. 

But  having  procured  a man  of  a middle  age,  who  feemed  healthy, 
to  bleed  in  the  fame  manner,  upon  the  feme  weather-glafs  •,  the  fpirit 
of  wine  afeended  above  all  the  marks  belonging  to  the  ftem,  and 
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expanded  it  felf  confiderably  in  the  ftnall  upper  ball  ; fo  that  tho’  we  Medicine. 
could  not  determine  how  high  it  would  have  riien,  if  the  Hem  had 
been  long  enough,  yet  it  feem’d  manifeft,  that  the  warmth,  which 
made  it  rife,  confiderably  exceeded  the  ufual  warmth  of  the  air  in  the 
dog-days ; thcfe  gaged  thermofcopes  being  fo  fram’d,  as  to  keep  the 
liquor  in  the  Item  all  the  year  long,  without  finking  quite  into  the 
greater  ball  in  winter,  or  afcending  into  the  lefs  in  fummer. 

We  employed,  alfo,  when  a young  woman  was  blooded,  a fealed 
thermometer  that  was  not  gaged,  but  was  much  fhorter  than  the  other  ; 
and  in  this  the  fpirit  was  raifed  almoft  to  the  top,  which  argued  a con- 
fiderable  degree  of  heat. 

The  fame  thermometer  being  plunged  into  fome  blood  of  a healthy 
man,  tho’  it  was  already  coagulated,  it  hill  retained  warmth  enough  to 
make  the  fpirit  of  wine  afcend,  at  lead  three  or  four  fingers  breadth. 

Since  human  blood  affords  a confiderable  quantity  of  oil  in  diftilla-  Its inftamrne.- 
tion,  it  may  well  be  fuppofed  a combuftible  body  *,  but  every  one  will  bt!lty- 
not  think  it  fo  inflammable,  as  I,  upon  trial  found  it.  For  having 
held  a piece  of  human  blood,  dried  till  it  was  almoft  pulverable,  in 
the  flame  of  a candle,  it  would  take  fire,  and  afford  a flame  much 
like  that  which  excited  it  •,  burning  with  a crackling  noife,  and  here 
and  there  melting.  But  this  inflammability  much  better  appeared, 
when  putting  together  four  or  five  throughly  kindled  coals,  we  laid 
on  them  a piece  of  dried  blood,  of  the  bignefs  of  a fmall  nutmeg  ; 
for  this  yielded  a large  and  very  yellow  flame ; and  if  it  were  feafon- 
ably  and  warily  blown,  from  time  to  time,  as  the  effluvia  degenerated 
into  fmoke,  it  would  very  long  continue  to  yield  clear  and  yellow 
flames,  confiderably  large,  in  proportion  to  the  body.  And  during  a 
large  part  of  this  deflagration,  the  blood  appeared,  as  it  were,  to  fry 
upon  the  coals,  and,  in  great  meafure,  to  melt  into  a black  fubftance, 
almoft  like  pitch.  There  was,  alfo,  a crackling  noife  produc’d,  like 
that  which  chymifts  obferve,  when  they  decrepitate  common  fait. 

Thefe  experiments  were  repeated  with  the  like  fuccefs.  But  there 
is  another  furprizing  inftance  of  the  inflammability  of  human  blood  : 
for,  having  caufed  fome  to  be  fo  far  dried,  that  it  was  reducible  to 
fine  powder,  I took  part  of  this  powder,  that  had  pafs’d  a fine  fearce, 
and  calling  it  on  the  flame  of  a good  candle,  the  grains,  in  their  quick 
paffage  through  it,  took  fire  •,  and  the  powder  flalhed,  not  without 
noife,  as  if  it  had  been  rofin.  This  experiment  was,  alfo,  repeated 
with  fuccefs. 

The  fpecific  gravity  of  human  blood  is  more  difficult  to  deter-  And fpeafx 
mine,  than  one  would  readily  imagine.  For  it  may  differ  lenfibly  in  gravity. 
feveral  perfons,  with  their  fex,  age,  conftitution,  &c.  and  in  the  fame 
perl'on  it  may  be  varied  by  the  time  of  the  year,  and  of  tlje  day  ; 
and  by  being  drawn  at  a greater  or  lefs  diftance  from  eating,  &c. 
befides  all  this,  there  is  a mechanical  difficulty  attending  the  ex- 
periment it  felf ; for  the  blood  begins  to  coagulate  fo  foon  after  it 
Vo  l.  III.  M m m is 
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Medicine.  Js  emitted,  that  it  is  lcarce  practicable  to  weigh  it  hydroftaticallv, 
either  by  immerfing  into  it  a folid  body  heavier  than  it  felf,  or  bv 
plunging  the  whole  in  water  •,  the  former  way  being  oppofed  by  the 
fibrous  part  of  the  blood,  and  the  latter  by  the  ferum.  And,  upon 
the  fame  account,  it  is,  alfo,  difficult  to  compare,  with  any  accuracy, 
the  weight  of  blood  : however,  it  may  be  of  confiderable  ufe,  to 
have  fome  tolerable  eftimate  of  the  difference  in  gravity  between  wa- 
ter and  human  blood  ; by  which  fo  many  parts  of  the  body,  confid- 
ent as  well  as  fluid,  are,  by  various  changes  of  texture,  both  conftituted 
and  nourifhed. 

We,  therefore,  took  the  blood  of  a found  man,  emitted  all  at  one  time, 
and  put  the  whole  mafs,  as  well  the  ferous  as  the  fibrous  part,  into  an 
oblong  glafs,  of  the  fitted  fize  and  fhape  we  could  procure.  And 
having  differed  the  blood  to  red  till  all  was  fettled,  and  the  bubbles 
van i ffied,  we  carefully  mark’d,  with  a diamond,  that  narrower  part  of 
the  glafs,  to  which  the  upper  furface  of  the  blood  reached.  Then 
we  weighed  the  glafs  and  the  blood  in  a very  good  balance,  and 
having  pour’d  out  the  blood,  and  waffl’d  the  glafs,  it  was  filled  with 
common  water,  to  the  fame  mark,  and  weighed  again  in  the  fame 
balance  ; afterwards  the  water  being  poured  out,  the  glafs,  alone,  was 
counterpoifed  in  the  fame  feales  •,  and  its  weight  being  deducted  from 
each  of  the  two  preceding  weights,  the  water  was  found  to  be  nine 
ounces,  fix  drams,  and  fifty  grains  ; and  the  blood  ten  ounces,  two 
drams,  and  four  grains : fo  that  the  difference  between  them  being 
three  drams,  and  fourteen  grains,  the  blood  was  heavier  than  fo  much 
water  by  about  the  25th  part  of  its  own  weight. 

What  things  Tho*  re&ified  fpirit  of  wine  be  a menftruum,  confiding  of  very  fub- 
coagulate  the  tile  parts,  and,  upon  that  account,  a good  difiblvent  of  many  vege- 
table fubftances,  and,  as  experience  has  affured  me,  of  fome  metalline 
ones  too,  which  feem  more  folid  than  the  fibrous  part  of  human 
blood  •,  yet  having  feparated  from  the  ferum,  a clot  of  blood,  that  was 
coagulated,  but  foft,  I kept  it  for  feveral  hours  in  a very  well  de- 
phlegmed  vinous  fpirit  *,  from  whence  I afterwards  took  it  out,  as  hard 
as  if  it  had  been  well  dry’d  by  the  fire. 

Having  almoft  filled  a vial,  capable  of  containing  near  a pound  of 
human  blood,  with  a mixture  of  that,  and  fome  re&ify’d  fpirit  of 
wine,  by  guefs  a fourth,  or  an  eighth  part  ; at  the  end  of  above  three 
years,  looking  upon  the  fame  glafs,  ftopt  with  nothing  but  a cork,  we 
found  it  coagulated,  or  of  a confiftent  form  : when  the  veffel  being  un- 
ftopp’d,  there  appeared  no  fign  of  putrefaftion  in  the  blood  *,  and  hav- 
ing fmelt  to  it,  we  could  not  perceive  that  it  was  fetid  : fo  balfamic 
a vertue  has  dephlegmed  fpirit  of  wine  to  preferve  it. 

We  took  a piece  of  fibrous,  or  concreted  blood,  of  the  bignefs  of 
a large  bean,  and  having  put  it  into  a fmall  glafs  veffel,  with  a flattiffi 
bottom,  we  poured  on  it  as  much  highly  reftify’d  vinous  fpirit,  as 
might  ferve  to  cover  it,  tho’  it  had  been  twice  thicker  than  it  was  > 

then 
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then  we  covered  this  open-mouth’d  glafs  with  another,  and  fet  the  Medicine. 
vefiel  in  a quiet  place,  that  the  vinous  fpirit  might  have  leifure  to 
imbibe  the  ferous,  or  aqueous  parts  of  the  blood,  and  thereby  harden 
that  foft  fubftance:  and  in  effect  it  quickly  feemed  to  have  gain’d  a 
fuperficial  cruft  *,  but  the  internal  parts  continuing  yet  foft,  we  left  the 
liquor  upon  the  blood  for  a day  or  two  longer  *,  and  then  found,  that 
the  atftion  of  the  liquor  had  quite  penetrated  the  lump  of  blood,  and 
made  it  moderately  hard  and  friable. 

Having  feparately  put  fmall  quantities  ofTeveral  acid  liquors,  as 
Aqua  fortis , oil  of  vitriol,  and  fpirit  of  fait,  to  blood,  whilft  warm,  as 
it  came  from  the  animal,  I found  they  prefently  turn’d  it  to  a dirty 
colour,  and  coagulated  it  •,  on  the  other  hand,  fine  urinous  fpirits  would 
make  it  look  more  florid,  keep  it  more  fluid,  and  long  preferve  it 
from  putrefaction. 

I caufed  fome  of  the  confiftent  part  of  human  blood,  to  be,  in  an 
open  fliallow  glafs,  expofed  to  the  air  in  a frofty  night,  and  the  next 
morning  found  it  to  be  lightly  frozen,  and  the  furface  of  the  ice  prettily 
figured  with  images  of  combs,  having  teeth  on  both  the  fides  or  edges ; 
on  which  account  thefe  figures  did  not  ill  refemble  thofe  I have  often 
obtained,  by  flowly  coagulating  into  fait,  a folution  of  fal-armoniac 
made  in  common  water.  * 

M m m 2 The 


* Dr.  Freind , upon  mixing  various  me- 
dicines with  the  frelh  arterial  blood  of  a dog, 
Feb.  1 2.  cbferved as  follows. 

With  Spir.  Nitr.  dulc.  the  blood  imme- 
diately turn’d  blackilh,  and  became  a very 
thick  mafs  ; and  both  the  blacknefs  and 
thicknefs  were  increafed  on  Feb.  13.  Spir. 
Salts  dulc.  turn’d  the  colour  very  brown,  but 
render’d  the  fubftance  lefs  thick  than  the  fpi- 
rit of  nitre.  Spir.  Nitr.  Bezoart.  prefently 
turn’d  the  blood  into  a ftrong  coagulum,  as  if 
it  had  been  putrefied.  On  Feb.  1 3.  a very 
fmall  part  of  it  remain’d  thin,  but  brownilh. 
Oil  of  vitriol  foon  made  it  concrete,  and 
caufed  a fermentation  : its  colour  was  black- 
ifh.  On  Feb.  13.  the  coagulum  was  lefs 
ftrong  than  in  the  others ; the  ferum  being 
feparated  from  it.  Spirit  of  nitre  ferment- 
ed and  coagulated  the  bicod,  and  gave  it 
a brownilh  hue.  On  Feb.  13.  very  much 
ferum,  lightly  concreted,  appeared  on  the 
top.  Aqua  fortis  made  a fermentation,  and 
a ftrong  coagulation.  Feb.  13.  the  mafs 
was  black,  thick,  and  clotted  ; but  the  fe- 
rous part  lefs  fo,  than  with  fpirit  of  nitre. 
The  juice  of  birftort  gave  almoft  the  fame 
phenomenon.  Spirit  of  fait  turn’d  it  much 


blacker  than  the  Spir.  Salis  dulc.  and  made 
it  of  the  thicknefs  of  a fyrup  ; and  thus  it 
appeared,  Feb.  13.  The  philofophic  fpi- 
rit of  vitriol  caufed  a fermentation,  and  a 
coagulum  of  an  alh  colour.  Diftill’d  vine- 
gar made  a foft  coagulum,  of  a colour  a 
little  dulky.  This  coagulum  was  ftronger, 
Feb.  13.  and  more  black.  The  Tin  Si.  An- 
tipbthifica  made  a clotted  mafs  of  a dulky 
colour  ; and  thus  it  appeared  Feb.  13.  Spi- 
rit of  vitriol  made  a very  thick,  muddy- 
coloured  mafs.  Balm  of  Gilead  thicken’d 
the  blood  exceedingly,  and  made  it  appear 
as  if  ’twere  putrefied.  Salt  of  fteel,  and 
fait  of  vitriol,  coagulated  it  ; but  left  fome 
part  fluid.  Saccharum  Saturni  made  a mid- 
dle concretion  of  a vivid  colour.  Sal  Brunei. 
made  a mafs  fomewhat  clotted.  The  juice 
of  ladies-mantle  precipitated  a black,  clot- 
ted mafs,  and  left  the  other  part  fufticiently 
fluid.  Freind Emmenolog.  p.  1 76,  1 77. 

With  fpirit  of  fal-armoniac,  the  colour 
was  exceeding  florid,  and  the  fubftance 
fluid.  On  the  18  it  remained  fluid,  but 
appeared  fomewhat  blacker.  A decciflion 
of  favin,  and  of  hore-hound,  increafed  the 
I redr.efs  and  fluidity  more  than  did  the 


4$  2 Experiments  and  Observations 

Medicine.  The  volatile  lalt  of  human  blood,  tho’  very  fugitive,  is  yet  fo  fuff - 
ble,  that  if  it  be  dextroufly  managed,  one  part  of  it  may  be  brought 
f >lt If  human  to  me^>  and>  as  * have  tried>  even  to  boil,  whilft  the  reft  is  flying 
blood,  hctero-  away.  The  like  I have  tried  with  fome  other  volatile  falts,  and,  I 
geneoas,  prelume,  the  obfervation  will  hold  in  moft,  if  not  in  all  of  them. 

Tho’  the  volatile  lalt  of  human  blood,  when  ’tis,  by  fublimation, 
made  white  and  clean,  feems  to  be  very  homogeneous  ; yet  I am  apt 
to  fufpedb,  either  that  its  fu'oftance  is  not  altogether  fimilar,  or  that 
its  component  corpufcles  are  of  different  fizes,  and  perhaps  of  diffe- 
rent fhapes.  For  having  weighed  out  fome  grains  of  a re-fublimed 
fait  of  human  blood,  that  feemed  very  pure,  the  odour  was  fo  ftrong 
and  difflifive,  that  one  would  have  expected  the  whole  fait,  being 
but  fix  grains,  fhould,  in  a few  hours,  evaporate  away  ; efpecially  be- 
ing left  in  a fouth  window,  expofed  to  the  air  on  a flat  piece  of  glafs : 
yet  feven  or  eight  days  after,  the  fait  feem’d  to  have  wafted  but 
little  ; and  what  remain’d,  had  lcarce  any  odour  at  all  : notwith- 
ftanding  which,  this  white  body  retain’d  a faline  taft  ; and  a little  of 
it  being  put  upon  a folution  of  common  fublimate  in  fair  water,  rea- 
dily turned  it  white.  Whence  it  feemed,  that  the  penetrating  and 
difflifive  odour  of  the  volatile  fait  of  blood  proceeded  from  fome  par- 
ticles much  more  fubtile  and  fugitive  than  the  other  parts  which 
compofed  it. 

Its  tempera - A dram  of  volatile  fait  of  human  blood,  fublimed  in  a lamp-fur- 
ture.  nace,  was  put  into  as  much  common  water,  as  in  a narrow  cylindrical 

glafs  ferved  to  cover  the  whole  ball  of  our  ftandard  thermometer,  and 


fpirit  of  fal-armoniac.  Sydenham's  liquid  lau- 
danum, fpirit  of  hartlhorn,  the  juice  of  fage, 
lavender,  mailer-wort,  penny-royal,  and 
wormwood,  made  it  more  florid,  but  not 
much  thinner  than  the  decodlion  of  favin. 
Feb.  13.  the  colour  turn’d  a little  brownilh. 
Jones's  panacea  of  opium  had  the  fame  ef- 
fect with  the  laudanum  ; only  on  Feb.  13. 
the  colour  was  lefs  bright.  Both  rue-water 
and  wormwood-water  gave  it  a very  great 
degree  of  fluidity,  which  remain’d  unaltered 
on  Feb . 1 3 . Spirit  of  wine  turn’d  it  to  a 
coagulum,  tough  as  bird-lime.  On  Feb. 
13.  it  refembled  the  conferve  of  hipps,  both 
in  colour  and  confluence.  Spirit  of  wine 
with  camphire,  and  a tindlure  of  opium 
made  with  it,  had  the  fame  efleft  ; only 
the  coagulum  was  lefs  vilcid.  The  tinfture 
of  Peruvian  bark  made  with  fpirit  of  wine, 
render’d  the  blood  exceeding  thick  and  dark. 
On  Feb.  13.  ’twas  fomewhat  brighter  ; but 
itrongly  concreted.  Wine  fatured  with  the 


fame  bark  infufed  in  it,  gave  it  a very  great 
degree  of  fluidity,  and  a moll  beautiful  co- 
lour. A tindlure  of  jalap,  of  fcammony, 
and  compound  fpirit  of  lavender,  made  the 
colour  ftrong  and  bright,  and  the  fubltance 
thick.  Tinfture  of  amber  and  of  tartar, 
turn'd  it  into  a dulky  colour  and  clots  ; and 
on  Feb.  13.  it  was  pretty  Itrongly  coagu- 
lated. Calomel  gave  it  a vivid  red,  and 
a great  degree  of  fluidity ; much  ferum 
floating  on  the  top.  /jEthiops  mineral  pre- 
cipitated a black  mafs  out  of  it,  and  left 
the  other  fufficiently  thin.  Salt  of  broom 
gave  it  a vivid  colour,  and  a greater  de-, 
gree  of  fluidity  than  is  natural  to  it.  Salt 
of  wormwood  greatly  increafed  its  colour 
and  fluidity.  Salt  of  tartar  altered  not  its 
colour,  but  render’d  it  fomewhat  thicker 
than  did  fait  of  wormwood.  Lowers  cha- 
lybeate tinfture  made  it  very  red  and  thin.; 
fomething  like  an  oily  froth  fwimming  on 
the  top.  Emmenolog.  p.  160,  161. 
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when,  after  this  had  flood  a while  in  the  water,  in  order  to  become  Mem  cine. 
of  the  fame  temper  with  it,  we  put  in  the  fait,  the  tinged  fpirit  of 
wine  manifeftly  fubfided  about  two  tenths  of  an  inch,  and  probably 
would  have  fallen  lower,  if  there  had  been  more  water  in  the  veffel, 
to  make  a feafonable  folution  of  the  fait,  whereof  a confiderable  part 
lay  undiffolved  at  the  bottom. 

When  we  perceived  the  liquor  to  fubfide  no  more,  we  put  to  it,  by 
degrees,  fome  flrong  fpirit  of  nitre,  till  it  would  no  longer  make  any 
manifefl  conflidl  with  the  diffolved  fait.  The  event  was,  that  the  liquor 
in  the  thermometer  began  prefently  to  mount,  and  continued  to  do  fo 
as  long  as  the  conflict  laded  ; at  the  end  of  which  we  found,  that  it 
had  afcended  more  than  three  inches  and  a half,  above  the  ftation  it 
reded  at  when  the  ebullition  began. 

The  figuration  of  the  volatile  fait  of -human  blood  may  be  confi-  Its  figures! 
dered,  either  in  regard  of  the  fingle  grains,  or  of  that  aggregate  of 
them,  which,  when  made  to  afcend  to  the  top  of  the  glafs,  may  be 
call’d  its  fublimate.  The  latter  of  thefe  may  be  beft  obferved,  when 
the  faline  exhalations  firfl  afcend,  and  fallen  themfelves  to  the  infide 
of  the  glafs  that  is  fet  to  receive  them.  For  tho’  towards  the  end  of 
the  operation,  the  corpufcles  lie  fo  thick  and  confufed,  as  to  leave  no 
didindl  figures  ; yet,  at  firfl,  one  may  often  obferve  the  little  faline 
concretions  placed  in  rows,  fometimes  {freight,  and  fometimes  more  or 
lefs  crooked,  with  differing  occurfions  and  coherencies  *,  fo  that  tho* 
fometimes  fuch  rows  of  concretions  may  reprefent  either  trees,  their 
branches,  hartfhorn,  &V.  yet  thefe  feem  not  to  be  conflant  reprefen  ta- 
tions,  depending  upon  the  particular  nature  of  human  blood  ; but  ca- 
fual  figurations,  that  depend  upon  feveral  accidental  caufes  and  circum- 
dances  ; fuch  as  the  degree  of  fire  employed  to  fublime  the  fait,  &c. 

Nor  is  the  fait  of  human  blood  the  only  volatile  one,  among  whofe 
elevated  concretions  I have  obferved  the  like  circumflances  to  produce 
diverfity  of  configurations.  But  as  to  fingle  grains  of  the  volatile  fait 
of  blood,  I difcerned  many  of  them  to  be  finely  fhap’d  ; tho5  whe- 
ther it  were  accidental  or  not,  further  tryal  mufl  inform  me.  I could 
not,  that  I remember,  obferve  thefe  handfome  figures  in  the  concre- 
tions which  compos’d  the  fublimate,  obtained  by  redlifying,  or  eleva- 
ting again,  the  fait  that  firll  came  over,  but  in  the  grains  that,  in  the 
iirft  diftillation,  faften  themfelves  to  the  upper  part  and  fides  of  the 
receiver  •,  for  feveral  of  thefe  were  of  confiderable  bignefs  and  folidity  : 
and  tho5  they  were  not  all  of  the  fame  fhape  j fome  of  them  being  not 
unlike  to  cubes,  others  to  parallelopipeds,  and  others  to  odloedrons  j 
yet  mod  of  them  were  prettily  fiiaped,  being  comprehended  by  fmooth 
planes,  finely  figured,  and  aptly  terminating  in  folid  angles,  as  if  the 
concretion  had  been  cut  and  polifhed  by  a jeweller. 

There  is  another  way  that  I have  ufed  to  obferve  the  figures  of  the 
ialt  of  blood  ; which  was  to  redtify  the  fpirit  of  blood,  fo  that  it 
might  be  fully  fatiated  with  the  fait,  whild  the  liquor  (in  their  recei* 
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Medicine,  ver)  continued  yet  fomewhat  warm.  For  then  fetting  afide  this  over- 
impregnated  liquor  ; when  it  came  to  be  quite  cool,  there  appeared 
at  the  bottom  of  the  vial  a large  number  of  faline  concretions  of  dif- 
fering fizes  *,  feveral  of  which,  as  far  as  the  reft  would  fuffer  me  to 
fee  them,  were  fhot  into  cryftalline  plates,  very  fmooth,  and  prettily 
figured  *,  having  their  broad  and  parallel  furfaces  of  a hexagonal  or 
regular  odtogonal  figure. 

We  took  a dram  of  dry  volatile  fait  of  blood,  and  having  diffolv’d 
it  in  diftill’d  water,  we  dropt  into  it  good  lpirit  of  nitre,  till  the  two 
liquors,  tho’  they  were  fhaken,  would  no  longer  manifeftly  aft  upon 
one  another  ; the  conflict  being  ceas’d,  we  (lowly  evaporated  the  fuper- 
fluous  moifture,  which  fteam’d  almoft  all  away  before  the  faline  part 
would  coagulate.  At  length  it  became  dry,  and  then  the  middle 
part  appeared  in  the  form  of  thin  cryftals,  like  thofe  of  falt-petre  ; 
but  the  reft,  which  was  by  much  the  greater  part  of  the  concr:tion, 
feem’d  to  be  a confufed  mafs,  without  any  diftinft  figure.  This  mafs 
weighed  but  one  dram  and  twelve  grains  ; fo  that,  as  far  as  this  fingle 
experiment  can  inform  us,  the  volatile  fait  of  blood  may  be  fatiated 
by  a fifth  part  of  its  weight  of  the  faline  corpufcles  of  fpirit  of  ni- 
tre. This  compounded  fait  being  laid  in  a window,  appeared  apt  to 
refolve  by  the  moifture  of  the  air  *,  and  a little  of  the  faid  fait  being 
put  on  a well-kindled  coal,  readily  melted,  and  feem’d  to  boil,  and 
towards  the  latter  end,  made  a noife,  and  afforded  a flame  very  like 
common  nitre,  only  its  colour  was  more  yellow.  The  ftrong  fmell 
that  accompanied  this  deflagration,  was  like  that  peculiar  to  fpirit  of 
nitre. 

To  try  how  much  volatile  fait  an  afligned  quantity  of  water  wou’d 
difiblve,  we  took  three  ounces  of  diftill’d  water,  and  put  into  it,  by 
degrees,  fome  dry  white  fait  of  fal-armoniac,  keeping  the  liquor  in  di- 
geftion  till  it  had  diffolved  as  much  as  it  cou’d  ; then  we  took  it  out, 
and  found,  that  after  ftanding  for  fome  hours  in  the  cold,  there  fet- 
tled about  the  bottom  of  the  glafs,  a confiderable  quantity  of  fait, 
fuppofed  to  be  two  drams  ; which  being  deduced  from  two  ounces, 
which  had,  in  all,  been  employed,  there  remains  one  ounce  and  fix 
drams  in  the  liquor,  which,  by  this  account,  had  diffolved  above  half 
its  weight  of  fait. 

Difpofition  to  Having  caufed  an  ounce  of  diftill’d  water  to  be  carefully  weigh’d 
Jiffohe ttrwa-  out,  we  put  into  it,  little  by  little,  fome  dry  white  volatile  fait  of 
Ur'  blood,  and  fhook  it  well  into  the  liquor,  to  make  it  difperfe  the  bet- 

ter ; we  allowed  it,  alfo,  a competent  time  for  folution,  and  by  this 
means  found,  that  one  ounce  of  water  would  diffolve  at  leaft  two 
drams,  that  is,  a fourth  part  of  its  weight,  of  dry  fait,  and  that  i^i 
the  cold.  Afterwards,  by  the  help  of  heat,  we  made  the  fame  liquor 
diffolve  near  five  and  twenty  grains  more. 

We  put  this  folution  into  a retort,  to  be  drawn  off  with  a quick 
heat,  and  thereby  had  adiftili’d  liauor,  that  contain’d  all  the  volatile 
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fait,  except  a little  that  efcaped  in  a dry  form  ; which  liquor  tailed  Medicine. 
ftrong  enough  to  pafs  for  as  brifk  an  one,  as  moderate  fpirit  of  blood, 
drawn  in  the  common  way  •,  and  confequently  difcovers  what  propor- 
tion fhould  be  taken,  of  the  aqueous  ingredient  to  the  faline,  to  make 
fuch  a fpirit. 

And  having  ordered  the  vial  that  contained  this  aqueous  fpirit,  to  And  to  freeze 
be  kept  flopp’d  during  a frofly  night,  we  perceived  at  the  bottom  of  and  be  frozen. 
the  glafs  a pretty  deal  of  volatile  fait,  coagulated  or  fhot  into  cryftals, 
which  were  fine  and  clear,  and  fome  of  them  larger  than  fpangles  ; yet 
being  much  more  numerous  than  we  defired,  and  adhering  clofely  and 
confufedly  to  one  another,  they  kept  us  from  difcovering  the  figure 
of  the  particular  grains  ; and  made  me  doubt,  whether  the  fingle 
cryftals  were  of  the  fame  fhape  •,  all  that  I could  clearly  difcern  be- 
ing, that  feveral  of  thofe  concretions  were  flat  thin  plates,  with 
fine  rectilinear  angles,  that  inclin’d  us  to  think,  if  the  whole  plains 
could  have  been  perfectly  difcovered,  their  broadeft  furface  would 
have  been  hexagonal,  or  of  fome  polygone  figure,  very  near  of 
kin  thereto. 

We  put  an  ounce  of  diftilled  water,  wherein  was  difiolved  as  much 
volatile  fait  of  human  blood  as  it  would  well  take  up,  into  a glafs  egg, 
and  expofed  it,  during  a frofty  night,  to  congeal  ; hoping  to  difcover, 
whether,  as  the  faltnefs  that  is  in  fea- water  keeps  it,  here  in  England , 
from  freezing,  fo  the  volatile  fait  of  human  blood,  which  much  re- 
fembles  the  other  in  taft,  would  have  the  like  effeCt  upon  water,  efpe- 
cially  if  it  were  fully  impregnated  therewith.  To  this  conjeClure  the 
event  was  anfwerable  ; the  froft  having  produced  no  ice  in  our  fo- 
lution,  nor  fo  much  as  made  any  of  the  fait  manifeftly  fhoot.  And 
tho’  afterwards  we  remov’d  it  into  a frigorific  mixture,  that  would, 
probably,  have  frozen  beer  and  ale,  and,  perhaps,  the  weaker  fort 
of  French  wine  *,  yet  he  did  not  perceive  it  to  turn  any  part  of  our 
folution  into  ice  *,  but  only  made  it  let  fall  a pretty  deal  of  matter 
that  feemed  feculent. 

Sea-falt  difiolved  in  water,  renders  it  much  more  difficult  to  be 
frozen  than  it  was  before  •,  yet  being  join’d  with  ice  or  fnow,  the  other 
ingredient  of  our  frigoric  mixture,  it  does,  when  outwardly  applied, 
very  much  conduce  to  the  artificial  congelation  of  it  ; which  ufually 
would  not  fucceed  without  it.  Wherefore,  to  try  whether,  as  vola- 
tile fait  of  human  blood,  being  difiolved  in  water,  hinder’d  it  from 
freezing,  fo  it  would,  outwardly  apply’d,  highly  promote  its  glacia- 
tion ; we  mixed  about  a fcruple  of  this  fait,  with  a convenient  quan- 
tity of  beaten  ice  *,  and  having  put  into  this  mixture  a (lender  pipe  of 
glafs,  with  common  water  in  it,  we  found,  after  a while,  the  water 
that  lay  in  the  lower  part  of  the  glafs  veffel,  and  was  furrounded  by 
the  mixture,  turned  to  ice. 

Human  blood,  like  moil  of  the  other  fubjeCls  of  the  animal  king-  Tho  oils  of 
dom,  that  I have  had  occafion  to  examine,  afforded,  by  diftillation  in  a human  blood. 
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retort,  an  empyreumatical  and  very  fetid  oil,  whofe  colour  was  almoft 
black  ; but  that  feem’d  to  proceed  only  from  the  intenfe  and  opake 
rednefs  of  the  liquor,  fince  fome  portions  of  it  being  viewed  againft 
the  light,  when  fpread  very  thin  upon  glafs,  appeared  of  a deep 
yellow,  or  of  a reddifh  colour,  as  they  chanced  to  lie  more  or  lefs 
thick. 

When  the  blood  was  well  dry’d,  before  we  committed  it  to  diftilla- 
tion,  I found  it  to  afford  a greater  quantity  of  oil,  in  proportion  to 
the  weight  of  the  dry  body,  than  was  at  firft  expedted.  Once,  out  of 
a pound  of  it  not  over-dry’d,  we  had  near  an  ounce  and  an  half  of 
oil  ; and  from  another  parcel,  we  had  it  in  a far  greater  proportion 
to  the  quantity  of  blood  that  afforded  it. 

Having  prepared  blood,  by  a very  convenient  digeftion,  and  redtified, 
very  carefully,  the  diftilled  liquors  that  came  over,  with  the  flame  of 
a lamp  •,  I obtained,  among  other  things,  two  oils  of  very  different 
colours  ; the  one  of  a yellow,  or  pale  amber,  and  the  other  of  a deep 
red.  But  it  was  furprizing,  that  tho’  thefe  oils  were  both  of  them 
afforded  by  the  fame  blood,  and  were  clear  and  pure,  yet  they  would 
not  only  fwim  in  diftindt  maffes  one  over  another  •,  but,  if  they  were 
confounded  by  being  fhaken  together,  would  gradually  feparate  again, 
as  common  oil  and  water.  Whether  the  difference  in  fpecific  gravity 
between  thefe  two  oils,  could  keep  them  from  permanently  mixing, 
as  it  kept  their  maffes  diftindt  before  they  were  fhaken  ; or  whether 
this  feeming  antipathy  proceeded  from  fome  particular  difagreement 
in  the  textures  of  thefe  liquors,  I fhall  not  here  confider. 

Sufpedting  that  the  oil  of  blood  might  contain  faline  particles,  capa- 
ble of  being  feparated  from  it,  we  took  a parcel  of  unredtified  oil  of 
human  blood,  and  having  put  to  it  a convenient  quantity  of  diftill’d 
water,  we  throughly  confounded  thefe  liquors  by  frequent  agitation, 
that  the  water  might  rob  the  oil  of  its  feparable  faline  corpufcles  ; 
and  after  the  liquors  were  well  fettled,  the  water  was  found  impreg- 
nated with  faline  corpufcles,  that  it  had,  by  diffolution,  obtained  from 
the  oil  4 by  virtue  of  which,  it  was  endowed  with  a moderately  brifk 
tail,  would  readily  turn  fyrup  of  violets  green,  precipitate  a white 
powder  out  of  a folution  of  common  fublimate,  and  otherwife  refembled 
weak  fpirit  of  human  blood. 

We  put  fome  unredtified  oil  of  human  blood,  into  a concave  piece 
of  glafs,  and  having  dropt  into  it  as  much  oil  of  vitriol,  as  might 
amount  to  a fourth,  or  a third  part  of  the  fetid  oil,  we  ftirr’d  them 
well  together  with  a flender  piece  of  l'olid  glafs  ; by  which  means  the 
mixture  was  made  to  fend  up  abundance  of  whitifh  fumes,  or  fmoke, 
and  grew  fo  hot,  that  tho*  the  quantity  was  above  a fpoonful,  yet, 
without  pain  and  inconvenience,  I could  not  hold  my  finger  under- 
neath the  containing  glafs. 

Having  taken  fome  unredtified  oil  of  human  blood,  tho*  in  that 
ffate  it  appeared  grofs,  dark,  and  muddy,  yet  it  would  readily,  even 
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in  the  cold,  diffolve  in,  or  mix  with  high  rectified  vinous  fpirits,  to  Medicine, 
which  it  communicated  a deep  reddifh  colour. 

I do  not  remember  to  have  any  where  met  with  an  account  of  the  Fixed  fait . 
qualities  of  the  fixed  fait  of  human  blood,  and  I know  not  whether 
any  one  has  prepared  it  ; and  no  wonder,  fince  to  obtain  fo  much  as 
one  ounce  of  it,  there  is  requifite  a confiderable  quantity,  perhaps 
fome  pounds  of  blood  ; and  the  calcination  requires  fo  obftinate  a 
fire,  that  a man’s  patience  may  eafily  be  tired  before  the  operation  be 
perfected  ; or,  by  the  fmall  appearance  of  calcination,  that  the  Caput 
mortuum  will  afford  him,  after  having  been  kept  for  three  or  four  hours 
in  the  fire,  he  may  be  induced  to  conclude,  that  all  the  fait  of  blood 
is  volatile  in  a large  fire  j and,  confequently,  that  it  will  yield  no 
fixt  fait. 

But  having,  by  an  obftinate  calcination,  obtained  between  three  and 
four  drams  of  this  fait,  I found  not  that  it  was  a fix’d  alkali,  or  a 
lixiviate  fait,  but  rather  of  the  nature  of  common  or  fea-falt  •,  tho’ 
not  without  fome  little  difference,  which  difcover’d  it  felf  by  fome 
nice  trials.  But,  in  the  general,  our  fait  was  fcarce  diftinguifhable  from 
marine  fait  •,  for  it  tafted  very  like  that ; and  a ftrong  folution  of  in  did 
not  readily  turn  fyrup  of  violets  green  or  greenifh,  nor  precipitate  a 
brick-colour’d,  abrownifh  yellow,  or  a white  powder,  out  of  a folution 
of  fublimate.  I alfo  found,  that  the  fpirit  of  flit  did  not  diffolve  it  as 
an  alkali.  Having  put  fome  oil  of  vitriol  upon  a little  of  our  dry  fait, 
that  immediately  corroded  it,  with  great  violence,  and  with  much  foam 
and  fmoke,  as  it  does  common  fait.  We,  alfo,  dropt  a little  of  our 
fix’d  fait,  diffolved  in  diftill’d  water,  upon  a folution  of  fine  filver, 
made  in  Aqua  fortisy  whence  immediately  enfued  a large  precipitation  of 
a white  powder.  And,  laftly,  having  put  fome  leaf  gold  into  Aqua 
fortis , and  added  a little  of  our  powder’d  fait  to  the  liquor,  it  was 
thereby  turned  into  a kind  of  Aqua  regia , and  did  in  a trice,  without 
the  affiftance  of  heat,  totally  diffolve  the  gold.* 

A far  greater  calcination  than  one  would  expecft,  is  required  to  Caput  met* 
obtain  the  Caput  mortuum  of  human  blood,  which  affords  but  very  tuum* 
little  of  it.  For  from  twenty  four  ounces  of  dry’d  blood,  we  could 
get,  after  two  days  calcination,  but  two  drams,  and  nine  grains  of 


* That  an  acid,  or  what  is  commonly 
called  fo,  and  judged  of  by  the  change  of 
colour  it  caufes  in  fyrup  of  violets,  &c. 
may  be  drawn  from  the  blood  of  animals 
in  general,  and  from  human  blood  in  particu- 
lar, feems  proved  by  the  repeated  experiments 
of  M.  Homberg  ; who,  for  greater  fecurity 
in  the  analyfis  he  made  of  them,  employ- 
ed for  his  addition  only  the  Caput  mor- 
tuum, or  friable  fpongy  coal  of  animal 
.'blood  it  felf ; whillt  M.  Vieuffens  made 
-ufe  of  bole,  &c.  in  his  diftillations,  From 
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hence,  and  from  the  careful  analyfis  which 
this  great  chymitt  has  alfo  made,  of  plants, 
and  the  flefh  and  excrements  of  feveral  ani- 
mals, particularly  the  human  ; it  appears, 
that  the  acid,  (or  fea-falt,)  of  the  alimant 
taken  into  the  bodies  of  animals,  is  not 
dellroyed  therein,  but  palfes  into  the  fub- 
ilance  of  them  ; the  fuperfluous  portion  be- 
ing return’d  unalter’d  along  with  the  excre- 
ments. See  Memoir,  de  /’  Acad.  A.  1712. 
p.  9 — 18.  and  p.  352 — 363. 
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Medicine,  earth.  And  tho’  this  were  fo  cafefully  made,  that  it  may  very  pro- 
1 pably  be  fuppos’d  to  deferve  the  name  of  'terra  damnata , better  than 
molt  fubftances  *0  which  chyniifts  ufually  give  that  appellation,  yet  one 
may  fufpeft,  that  this  it  felt  was  not  pure  elementary  earth  j fince  it 
had  a red  colour,  very  like  that  of  colcothar  of  vitriol; 

The  quantities  of  the  principles,  or  rather  of  the  feveral  differing 
. , fubftances  obtainable,  by  diftiilatioii,  from  human  blood,  are  very 

rSS/X  difficult,  if  poffible,  to  be  determined  •,  becaufe  of  the  great  difparity, 
uahfis.  as  to  proportion,  that  may  be  met  with,  of  the  fibrous,  or  concreted 
part  to  the  ferum,  in  the  blood  of  different  perfons,  and  even  of  the 
lame  perfon,  according  to  different  circuffifta'nces  ; and  becaufe  it  is 
more  difficult  to  diftil  even  the  dried  and  pulverable  part  of  blood, 
without  addition,  than  thofe  who  have  not  trv’d  will  eafily  imagine  : 
and  I doubt  few  have  try’d  it  well,  becaufe  I have  not  met  with  any 
who  take  notice  of  the  neceffity  of  fhifting  the  retort,  to  gain  as  much 
volatile  fubftance  as  may  be  obtained,  and  leave  as  little  as  poffible 
in  the  Caput  mortuum.  For  when  we  diftilled  a confiderable  quantity 
of  dry’d  blood,  tho’  it  was  warily  done  by  an  expert  artift  ; yet  the 
lame  heat  that  made  the  lower  part  of  the  blood  pafs,  in  the  form 
of  exhalations,  into  the  receiver,  made  the  fubjeft  fo  fwell,  that  it 
raifed  to  the  upper  part  of  the  veffel  a confiderable  quantity  of  black 
matter,  which  an  ordinary  operator  would  have  thrown  afide  for  Ca- 
put mortuum , tho*  a heedful  eye  might  eafily  difcern  it  to  be  much  of 
the  fame  nature  with  what  was  firft  put  in,  but  blacked  by  the  amend- 
ing fumes.  We,  therefore,  took  it  out,  and  mixing  it  with  the  re- 
maining fubftance,  that  was  lefs  remote  from  the  nature  of  a true  Ca- 
put mortuum , it  was  again,  in  another  retort,  committed  to  diftilla- 
tion  •,  whereby  we  obtained  more  oil,  &c.  And  perceiving  even  this 
feeming  Caput  mortuum  had,  at  the  top  of  it,  a pretty  deal  of  matter, 
that  I did  not  think  fufficiently  difpirited  ; I caufed  it  to  be  taken  out, 
and  diftill’d  in  a frefti  retort,  in  which  it  afforded  a confiderable  quan- 
tity of  volatile  matter. 

And  having  thus,  in  three  retorts,  diftilled  twenty-four  ounces  of  dry’d 
human  blood,  we  obtained  of  volatile  fubftances,  I mean  fpirit,  toge- 
ther with  a little  phlegm,  white  fait,  and  a very  high-coloured  oil, 
thirteen  ounces,  and  one  dram  ; befides  feveral  parcels  of  thick  oil, 
that  ftuck  to  the  retorts  and  the  receivers,  which  we  eftimated  at  feven 
drams  more.  So  that  the  whole  quantity  of  the  volatile  part  amount- 
ed to  fourteen  ounces,  of  which  we  found  the  oil  to  be  about  three 
ounces,  and  fix  drams  ; and  the  clear  liquor  fix  ounces,  three  drams 
and  an  half ; befides  the  volatile  fait,  which,  when  the  fpirit  was 
detain’d  from  it,  appeared  white,  but  wet : for  which  reafon  ’twas  not 
poffible  to  determine  exatftly,  neither  how  much  liquor  it  yet  re- 
tained, nor,  confequently,  how  much  it  felf  weigh’d.  But  having  care- 
fully fublimed  the  fait,  there  remained  in  the  glafs  two  drams,  and 
about  five  grains  of  phlegmy  liquor,  which  was  not  judged  free 
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from  fait,  tho*  it  could  not  by  that  operation  be  feparated.  And  of  Medicine. 
valatile  fait,  in  a dry  form,  we  obtained  one  ounce,  two  drams,  and 
an  half.  The  Caput  mortuum  amounted  to  above  eight  ounces  and  an 
half  ; which  being  calcined,  for  two  days  together,  afforded  only 
brownifh  red  allies  •,  whence  we  obtained  feven  drams  and  a quarter 
of  white  and  fix’d,  but  not  truly  lixiviate  fait  ; and  two  drams,  and 
nine  grains  of  earth.  But  in  this  troublefome  experiment  there  occur- 
red many  neceffary  operations,  in  each  of  which  we  could  fcarce  poffi- 
bly  avoid  lofing  fome,  and  now  and  then  a confiderable  portion,  of 
the  matter. 

I caufed  twelve  ounces  of  dry’d  blood  to  be  carefully  diftiJPd,  and 
the  diftillation  being  ended,  we  found  that  the  twelve  ounces  had 
yielded  five  of  volatile  fait  and  fpirit  together,  of  which  we  poured  off 
from  the  wet  fait  thirteen  drams,  and  fifty-four  grains  ; fo  that  there 
remained  three  ounces,  two  drams,  and  fix  grains  of  volatile  fait  ; 
of  fetid  oil  there  were  two  ounces ; of  Caput  mortuum  four  ounces  and 
two  drams ; fo  that,  in  fpite  of  our  care,  there  were  loft  about  fix 
drams.  The  four  ounces  and  two  drams  of  Caput  mortuum  being  dili- 
gently calcin’d,  afforded  but  fix  drams  and  a half  of  allies  ; of  which 
very  great  decreafe,  the  confumption  of  the  more  fix’d  oleaginous 
part  feem’d  to  be  the  caufe.  And  if  fo,  we  may  fuppofe  there  is  a far 
greater  proportion  of  oil  in  human  blood,  than  has  hitherto  been 
taken  notice  of.  Thefe  allies  were  not  white  or  grey,  as  thofe  of 
other  bodies  ufed  to  be,  but  of  a reddilh  colour,  much  like  that  of 
bricks  ; and  yet  my  affiftant  affirm’d,  he  could  eafily  know  them  to  be 
true  allies,  becaufe,  whilft  there  remained  any  thing  oily  or  com- 
buftible  in  the  Caput  mortuum , it  would  look  like  a throughly  kindled 
charcoal ; but  when  that  combuftible  fubftance  was  quite  wafted,  th® 
remaining  Caput  mortuum  look’d,  in  the  fire,  like  dead  and  ordinary 
allies  •,  tho’  when  they  were  cold,  they  appeared  and  continued  red. 

Thefe  allies  being  carefully  elixiviated,  afforded  five  fcruples  of  white 
fix’d  fait,  befides  a little,  which  being  cafually  got  inco  the  conti- 
guous land,  but  thence  recovered  by  water,  and  reduced  to  the  like 
white  fait,  amounted  to  about  a fcruple  more.  So  that  there  remain’d 
for  the  Terra  dammta,  thirteen  fcruples  and  about  a half;  that  is, 
above  twice  the  weight  of  the  fait : whence  it  appears,  that,  accord- 
ing to  this  analyfis,  the  pure  fixed  fait  of  human  blood  is  but  between 
the  57th  and  58th  part  even  of  dry’d  blood;  and,  therefore,  probably 
amounts  but  to  the  150th,  or,  perhaps,  the  170th  part  (in  weight) 
of  blood,  as  it  flows  from  the  vein  opened  by  a lancet  : and  the  fix’d 
earth,  or  Terra  damnata , is  to  the  dry’d  blood  that  affords  it,  as  19, 
and  about  a half  to  1 . 

An  entire  parcel  of  human  blood,  weighing  ten  ounces,  and  feventy 
three  grains,  being  llowly  diftili’d  to  drynefs  in  a head  and  body  on  a 
digeftive  furnace,  afforded  of  phlegmy  liquor  feven  ounces,  two  drams, 
and  forty- feven  grains ; and  of  Caput  mortuum , or  rather  of  dry  fub- 
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fiance,  two  ounces  two  drams.  This  pulverable  matter  being  beat- 
en, put  into  a retort,  and  diftill’d  in  land*  by  degrees  of  fire,  af- 
forded two  drams  forty-eight  grains  of  oil.  But  there  happen’d  aa 
unlucky  miflake  about  the  fait  and  fpirit  : for  after  the  latter  was 
poured  off,  which  weighed  but  forty-eight  grains,  the  wet  fait,  which 
fluck  in  a large  quantity  to  the  lateral  and  upper  parts  of  the  re- 
ceiver, inflead  of  having  been  wafla’d  out,  with  the  phlegm  of  the 
fame  blood,  was  wafh’d  out  with  diftill’d  water,  whence  we  obtain’d 
by  fublimation,  into  the  neck  of  a glafs-egg,  one  dram  and  five  grains 
of  dry  fait.  But,  by  thetaft  of  the  diftill’d  water,  whence  it  was  fub- 
limed,  it  appeared,  that  all  the  fait  had  not  been  raifed  : I,  there- 
fore, put  to  it  as  much  good  fpirit  of  ftilt  as  I fuppofed  to  be  at  leaft 
fufficient  to  fatiate  it,  with  defign  to  try,  whether  by  evaporating 
this  mixture  to  drynefs,  and  fubliming  the  fait  by  the  help  of  an  al- 
kali, we' might  not  recover  the  volatile  fait,  that  had  been  fomewhat 
fixt  by  the  acid  fpirit.  The  retort  being  broke,  that  the  Caput  mor- 
tuum  might  be  taken  out,  it  was  found  to  weigh  fix  drams  and  twelve 
grains ; which  being  carefully  calcined,  yielded  but  two  fcruples  and 
four  grains  of  afhes,  which  were  red.  Thefe  being  elixiviated,  afford- 
ed eighteen  grains  of  fait,  befides  the  remaining  earth  or  terreftrial 
fubftance,  which  I keep  by  me  ; becaufe,  notwithftanding  all  the  vio- 
lence of  the  fire  it  has  undergone,  ’ tis  of  a red  colour,  with  an  eye  of 
purple. 


SECT.  II. 

A Young  man  having  bled  into  a porringer,  and  the  blood  having 
been  kept  for  feveral  hours,  that  a fufficient  feparation  might  be 
made  of  the  confiftent  part  and  the  fluid  •,  they  were  feparately  weigh’d, 
when  the  former  amounted  to  about  fix  ounces,  and  the  ferous  part  to 
near  the  fame  weight. 

Since  the  divifion  that  nature  herfelf  makes  of  human  blood,  when 
being  let  out  of  the  veins,  and  fuffered  to  cool  and  fettle,  is  into  a fluid 
or  ferous,  and  a confiftent  or  fibrous  part ; and  fince  ’tis  often  found, 
that  the  former  of  thefe  parts  either  equals  or  exceeds  the  latter  in 
quantity,  I thought  it  might  conduce  to  fhew  the  nature  of  the  blood, 
to  make  fome  tryals  upon  the  ferum  apart. 

And  firft,  having  weigh’d  the  ferum,  and  the  confiftent  part  of  a 
parcel  of  human  blood,  obtained,  at  once,  by  a Angle  phlebotomy,  we 
found  the  latter  to  be  four  ounces  fix  drams  and  an  half,  and  the  former 
three  ounces  and  fix  drams.  And  having  made  the  like  tryal  with  another 
parcel  of  blood,  drawn  from  another  perfon,  the  fibrous  part  weighed 
four  ounces,  five  drams  \ and  the  ferum  four  ounces.  But  tho’  in 

both 
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both  thefe  tryals  the  weight  of  ferum  that  appeared  in  one  mafs,  was  Medicine. 

inferior  to  that  of  the  fibrous  part ; yet  it  could  not  be  fafely  inferred, 

that,  abfolutely  fpeaking,  the  fibrous  part  of  either  of  thefe  parcels  of 

blood  exceeded  the  other  ; fince  we  weighed  only  the  ferum  that  we 

found  in  a diftineft  mafs  ; whereas  a multitude  of  ferous  parricles  may 

well  be  fuppofed  to  be  lodged  between  the  parts  of  the  confident  mafs ; 

for,  probably,  ’tis  upon  account  of  the  interfperfed  ferofity  that  it  is 

foft ; and  befides,  it  affords  a great  deal  of  aqueous  liquor.  And  this 

may  fufficiently  appear  by  die  following  experiment,  which  was  pur- 

pofely  made,  to  examine  the  conjecture. 

We  took  a porringer  of  blood,  wherein  the  ferum  was  feparated 
from  the  fibrous  portion,  that  was  coagulated  into  one  confident  mafs ; 
and  having  carefully  poured  off  all  the  fluid  part,  we  put  the  re- 
maining mafs  (which  weighed  four  ounces,  five  drams,,  thirty-four 
grains)  into  a fmall  head  and  body,  and  didill’d  it  in  a digedive  fur- 
nace, till  the  matter,  left  in  the  bottom  of  the  cucurbit,  was  quite 
dry  ; then  taking  out  the  feparated  parts  of  this  red  mafs,  the  dried 
portion  was  found  to  weigh  one  ounce,  three  drams,  thirty-four  grains. 

But  the  ferous  liquor  that  pafs’d  into  the  receiver,  being  limpid  and 
aqueous,  without  any  fhew  of  fait  or  oil,  amounted  to  three  ounces, 
fifty-three  grains.  We  repeated  this  experiment  with  the  fibrous  part 
of  another  parcel  of  human  blood,  and  found  the  dry  mafs,  remaining 
in  the  cucurbit,  to  weigh  one  ounce,  fix  drams,  and  fifty  grains.  But 
the  phlegmy  liquor,  didill’d  from  it,  amounted  to  feven  ounces. 

Having  hydrodatically  examin’d  the  ferum  of  human  blood,  we  Its  fp-cific 
found  it  heavier  than  common  water.  For  a piece  of  red  fealing-wax,  SraV2fy> 
being  fufpended  in  a good  balance  by  a horfe-hair,  was  found  in  the 
air  to  weigh  one  dram  fifty-fix  grains,  and  in  the  water  thirty-five 
grains  *,  but  in  the  ferum  only  thirty- three  grains.  This  tryal  was  con- 
firmed by  a more  exaCt  one,  made  with  an  inftrument  that  I pur- 
pofely  defigned  for  weighing  liquors  nicely  ; in  which,  when  common 
water  weighed  two  hundred  fifty- three  grains,  an  equal  bulk  of  ferum 
weighed  three  hundred  and  two.  And  fuppofing  different  ferums  of 
human  blood  would  not  be  of  equal  fpecific  gravity,  I try’d  that  of 
the  blood  of  another  perfon  in  the  fame  inftrument,  and  found  it  to 
weigh  two  grains  lefs,  that  is,  three  hundred  grains  in  all* 

We 


* Some  experiments  made  by  Dr.  Jurin, 
Ihew,  that  the  red  part  of  the  blood  is  fpe- 
cifically  heavier  than  the  ferum  ; that  the 
red  globules  are  not  filled  with  any  elaltic 
fluid  ; that  the  fpecific  gravity  of  the  fe- 
rum drawn  off  from  the  red  part,  is,  at  a 
medium,  to  water  1030.  to  1000;  but  the 
fpecific  gravity  of  the  blood  it  felf  as  1054  ; 
whence  blood  is  heavier  than  ferum  by  a- 
bout  one  part  in  43  ; that  the  ferum,  which 


may  be  poured  from  the  CraJJamentum,  with 
the  quantity  remaining  in  the  interftices  of 
the  latter,  is,  probably,  about  three  fourths 
of  the  whole  ; and  that  the  red  part  of  the 
blood  confilts  of  forne  phlegm,  united  with 
oil  and  falts,  and  a fmall  quantity  of  earth. 
But,  adds  this  learned  gentleman,  what  is 
the  exaft  proportion  of  thefe  feveral  princi- 
ples to  one  another  ; what  alterations  are 
produced  in  the  body  by  the  change  of  this 
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Medicine.  We  once  employed  fome  ferum  which  was  not  poured  off  fo  clear, 
but  that  it  appeared  of  a reddifh  colour  ; and  tho’  we  filter’d  it  thro’ 
cap-paper,  yet  a large  number  of  the  tinging  corpufcles  were  fo  tho- 
roughly mixed  with  it,  that  the  liquor  pafs’d  thro’  the  filtre  of  a yel- 
low colour. 

The  ferum  of  To  try  whether  acids  would  coagulate  our  ferum,  as  I had  found 
they  would  fome  other  animal  liquors,  I dropt  fpirit  of  fait  into  it, 
which  immediately  produced  fome  white  concretions,  that  quickly  fub- 
fided  to  the  bottom,  and  there  appeared  like  a very  light  and  tender 
cheefe-curd. 

The  like  operation,  but  more  powerful,  oil  of  vitriol  had  upon  ano- 
ther parcel  of  ferum.  We  alfo  dropt  into  fome  of  our  liquor,  good 
fpirit  of  fal-armoniac,  which  made  it  rather  more  fluid. 

T o try  whether  thefe  precipitations  did  not  more  proceed  from  the 
coalition  and  texture  of  the  acid  fiilts  and  the  ferum,  than  barely 
from  the  peculiar  aftion  of  thofe  falts  as  acids,  we  dropt  into  ano- 
ther portion  of  our  ferum  oil  of  tartar  per  deliquium , which  inftantly 
produced  a white  curd,  as  the  fpirit  of  fait  had  done,  but  not,  as 
it  feem’d  to  us,  fo  copioufly.  We  poured,  alfo,  upon  fome  ferum 
highly  rectified  fpirit  of  wine,  which  prefently  coagulated  part  of  it 
into  a large  white  curd,  that  appeared  much  lighter  than  any  of  the 
former  •,  for  it  would  not,  like  them,  fubfide  ; but  kept  at  the  top  of 
the  liquor. 

To  try,  alfo,  what  a fait  compounded  with  a metal,  would  do  upon 
our  ferum,  we  put  to  it  a little  ftrong  folution  of  fubliinate,  with  which 
it  prefently  afforded  a white  and  curdled  fubftance. 

We  put  fome  of  our  ferum  upon  filings  of  Heel,  but  by  reafon 
of  the  colour  of  the  liquor  it  felf,  we  could  not  fatisfie  our  felves  a- 
bout  the  event.  And  tho’  we  afterwards  put  another  parcel  of  ferum 
upon  filings  of  the  fame  metal,  yet  neither  did  this  give  us  fatif- 
faftion  j becaufe  the  vial  having  been  miflaid,  it  was  not  viewed  again 
till  many  days  after  *,  at  which  time  the  liquor  was  grown  fo  thick 
and  muddy,  that  we  could  not  well  difcern  any  more  of  the  colour, 
than  that  it  was  fomewhat  dark,  but  not  either  black  or  blackifh  ; yet 
by  a tryal  or  two,  that  we  made  with  a little  of  this  liquor,  it  feemed 
to  have  diffolved  fome  part  of  the  fteel  : for  putting  it  to  fome  frefh 
infufion  of  galls  made  with  water,  it  prefently  afforded  a large  precipi- 
tate •,  tho’  this  was  fo  far  from  being  inky,  that  it  was  not  fo  much 


as  dark  coloured,  but  rather  whitifh. 


And  having  mixed  with 


fome 


proportion  ; how  and  in  what  part  the  red 
globules  are  form’d  ; by  what  means  they 
preferve  their  figure,  without  difiolving  in 
the  ferum,  or  uniting  with  one  another  ; 
what  variations  are  made  in  their  fpecific 
gravities  by  heat  and  cold,  with  the  effedls 


of  thofe  variations,  are  queftions  not  very 
eafy  to  be  folved,  and  yet  of  fuch  impor- 
tance to  the  animal  oeconomy,  that  it  were 
greatly  to  be  wiih’d  we  had  fufficient  Data 
to  determine  them.  See  Philo f Tranf.  No. 
361 . />.  1000. 
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of  our  impregnated  ferum,  a convenient  quantity  of  infufion  of  galls,  Medicine. 
made  in  a highly  rectified  vinous  fpirit,  the  two  liquors  not  only  af- 
forded  a kind  of  coaguium,  or  precipitate,  but  being  left  together  for 
fome  hours,  affocidted  into  a confident  body,  wherein  the  eye  difco- 
vered  no  diftin£l  liquor  at  all. 

But  expecting  better  fuccefs,  by  putting  fome  of  our  liquor  upon 
filings  of  copper,  which  when  wrought  upon  by  bodies  that  have  in 
them  any  thing  of  urinous  fait,  give  a confpicuous  tindlure  ; we  found, 
accordingly,  that  the  metal  had  in  a very  few  hours  difcoloured  the 
menftruum  : afterwards,  the  Vial  being  left  unftopp’d,  it  began  by 
degrees  to  grow  gradually  blue  ; and  within  a day  more  was  of  a deep 
blue  colour. 

And,  to  confirm  our  conjecture,  that  this  tincture  proceeded  from 
particles  of  volatile  fait,  latent  in  the  liquor,  we  mix’d  fome  of  it  with 
a convenient  quantity  of  fyrup  of  violets,  and  thereby  obtained  a co- 
lour, which,  by  reafon  of  the  at  ion  of  thofe  particles  upon  the  fy- 
rup, appeared  of  a fine  green. 

Our  blue  tinture,  or  folution  of  copper,  I thought  fit  to  keep  for 
fome  time,  to  try  whether  the  metalline  particles  would,  as  it  were, 
embalm  the  ferum  they  were  dilpers’d  through,  and  preferve  the  li- 
quor from  putrefation.  And,  in  effet,  tho’  the  vial  was  left  un- 
ftopp’d in  a window  for  many  weeks,  yet  I did  not  perceive  the  liquor 
to  grow  at  all  fetid. 

About  two  ounces  of  ferum  of  human  blood,  were  left  in  an  unftopt  Expofedtothe 
vial  for  twenty  days,  or  three  weeks  •,  and  tho’  the  glafs  ufually  flood  air' 
in  a fouth  window,  and  in  the  month  of  July , yet,  to  our  wonder,  the 
ferum  did  not,  by  the  fmell,  appear  putrefied  ; yet  had  let  fall  a confi- 
derable  quantity  of  whitifh  fediment ; but  within  three  or  four  days 
after  this,  the  liquor  was  found  to  fmell  offenfively.  We  therefore 
try’d,  whether  this  putrefaction  was  accompanied  with  any  acidity, 
but  could  not  perceive  that  it  was  ; fince  it  would  not  fo  much  as  take 
off  the  blue  colour  of  the  infufion  of  Lignum  nephriticum.  When  it 
was  in  this  ftate,  we  put  it  to  diftil  in  a low  cucurbit,  with  a gentle 
fire,  to  try  if  from  this  fetid  liquor,  as  is  ufual  from  putrefied  urine, 
the  fpirit  would  firft  afcend  : but  we  found  the  liquor  that  firft  came 
over,  to  be  fo  little  fpirituous,  or  faline,  that  it  would  not  in  an 
hour’s  time  turn  fyrup  of  violets  green.  Yet  we  judg’d  it  not  quite 
deflitute  of  a volatile  alkali ; becaufe  having  let  fome  of  it  fall  into  a 
folution  of  fublimate,  it  prefently  made  a white  precipitate. 

We  took  fome  ounces  of  ferum  of  human  blood,  filtred  thro*  cap-  Analyfed bj 
paper,  to  free  it  from  all  concreted  fubftance  ; and  having  committed  t/je fire* 
it  to  diftillation  in  a fmall  retort,  placed  in  a fand  furnace,  we  obtained 
only  a few  large  drops  of  a darkifh  red  oil  ; fome  of  which  fubfided 
to  the  bottom  of  the  other  liquor,  but  the  greater  part  fwam  upon 
it.  We  obtained,  in  this  firft  diftillation,  no  volatile  fait  in  a dry  form  ; 
but  after  a pretty  deal  of  infipid  phlegm  had  been  drawn  off,  there 
\ came 
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came  over  a large  proportion  of  fpirituous  liquor,  which  fmell’d  al- 
moft  like  the  fpirit  of  blood,  and  contained  much  volatile  alkali ; fo 
that  it  would  readily  turn  fyrup  of  violets  green,  make  a white  preci- 
pitate in  the  folution  of  fublimate,  and  caufe  a great  ebullition  with 
fpirit  of  fait.  This  fpirit  being  rectified  in  a fmall  head  and  body,  there 
was  left  in  the  bottom  of  the  glafs  a greater  quantity  than  we  ex<* 
pefted,  of  a fubftance  thick  like  honey  ; and  which  was,  for  the  mold 
part,  of  a dark  red,  and  feemed  to  contain  more  oil  than  appeared 
upon  the  firft  diftillation.  The  liquor  that  came  over  the  helm  feem- 
ed more  pure,  but  not  very  much  ftronger,  than  the  firft  fpirit.  Yet 
having  put  it  into  a glafs-egg,  with  a (lender  neck,  and  given  the  veffel 
a convenient  fituation  in  hot  fand,  we  obtained  a volatile  alkali,  that 
fublimed  into  the  neck,  in  the  form  of  a white  fait.  This  fhould  feem 
to  argue,  that  the  ferous,  or  fluid  part  of  the  blood,  affords  the  fiime 
elementary  principle,  or  fimilar  fubftances,  both  as  to  number  and 
kind,  with  the  fibrous  and  confident  part,  tho’  not  as  to  quantity  ; 
that  of  the  oil  and  of  dry  fait  being  lefs  in  a determinate  portion  of 
ferum,  than  they  would  be  in  a like  quantity,  or  weight,  of  the  con- 
creted part  of  the  blood. 

Having  obferved,  that  tho’  the  fpirituous  parts  of  human  urine, 
require  the  liquor  to  be  long  digefted,  or  putrefied,  to  loofen  them 
from  the  more  fluggifh  parts,  and  make  them  afcend  before  the  phlegm  ; 
yet,  if  frefh  urine  be  poured  upon  a due  portion  of  quick-lime,  a large 
part  of  the  fpirit  will  prefently  be  fet  loofe,  and  made  capable  of 
afcending  in  diftillation  ; I thought  it  worth  while  to  try,  what  would 
be  afforded  by  the  ferum  of  human  blood  put  upon  quick-lime, 
before  we  diftill’d  it.  In  purfuit  of  this  enquiry,  we  put  thefe  two 
bodies  together,  upon  whofe  commixture  there  enfued  a fenfible,  but 
tranfient  heat.  This  compounded  body  being  committed  to  diftilla- 
tion, afforded,  firft,  a kind  of  phlegm  in  a gentle  fire  ; and  then,  in  a 
ftronger,  a moderate  quantity  of  liquor,  that  was  thought  to  fmell  ma- 
nifeftly  of  the  lime,  but  had  not  a brifk  taft  •,  tho’  accompanied  with 
fomewhat  more  of  a high-coloured,  and  fetid  oil,  than  was  expected. 

The  other  liquor  being  (lowly  rectified,  the  fpirit  that  firft 
came  over  had  a ftrong  and  piercing  fmell,  but  lefs  rank  than 
that  of  human  blood,  drawn  after  the  ordinary  way.  Being 
dropt  upon  fyrup  of  violets,  it  prefently  turn’d  it  green  *,  with 
a ftrong  folution  of  fublimate  in  water,  and  another  of  quick- 
filver  in  Aqua  fords,  it  immediately  made  two  white  precipitates  ; 
and  being  mixed  with  good  fpirit  of  fea-falt,  tho’  upon  their  being 
•confounded  there  appeared  a thick,  but  whitifh  fmoke  *,  there  was  not 
produced  any  conflift  or  bubbles  *,  tho’  the  colour  of  the  fpirit  of 
fait  appeared  much  heightened  by  this  operation.  And  having  put 
the  mixture  of  the  fpirit  of  ferum,  and  of  fait,  to  evaporate,  that 
we  might  obferve  whether  it  would  afford  a fait  figured  much  like 
fal-armoniac  ; we  found  that  it  did  not  i but  that  the  colour  produced 
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in  the  mixture  whilft  fluid,  was  fo  heightned  in  the  concretion,  that  Medicine. 
it  appeared  of  a blood-red  colour  •,  but  for  the  fhape,  it  was  fo  con- 
fufed,  that  we  could  not  reduce  it  to  any  known  kind  of  fait.  By  all 
which  phenomena,  this  fpirit  of  the  ferous  part  feems  to  be  very  near 
of  kin  to  that  of  the  concreted  part  of  blooek 

Quick-dime  being  fufpected  of  a cauflic  and  fretting  quality,  I 
thought  fit  to  try,  whether  the  fix’d  fait  of  pot-allies  being  fubfti- 
tuted  in  the  room  of  it,  would,  in  diftillation,  have  the  fame  effedfc 
upon  ferum  cf  human  blood.  Wherefore,  to  four  parts  of  the  liquor, 
we  put  one  of  the  fait  ; and  having  diftill’d  them,  flowly,  in  a glafs 
head  and  body,  we  obtained  much  of  a liquor,  which  was  not  judg’d 
any  thing  near  fo  ftrong,  as  that  drawn  off  from  quick-lime.  And, 
having  put  this  weak  liquor,  afforded  by  our  ferum,  to  redlifie  with 
a gentle  heat,  we  found  even  the  two  fpoonfuls  of  liquor  that  firft 
afcended,  were  very  phlegmy ; nor  would  it  well  turn  fyrup  of  violets 
green,  tho’  it  afforded  fome  little  and  light  precipitate  when  put  upon 
a folution  of  fublimate. 

This  will  feem  the  more  remarkable  from  an  experiment  that  may 
be  fometimes  of  practical  ufe,  efpecially  in  phyfic  ; and  may  afford 
light  to  thofe  who  are  ftudious  to  know  the  nature  and  preparations 
of  human  urine.  We  took,  then,  three  parts  of  frefh  urine,  and  having 
put  into  it  one  part  of  fait  of  pot-aflies,  and  flowly  difliil’d  them  in  a 
head  and  body  •,  there  firft  afcended  a fpirituous  liquor,  which  being 
fet  afide,  we  continued  the  diftillation  in  a retort,  till  the  remains 
appear’d  dry.  In  the  operation  we  obtained  not  one  drop  of  oil  ; whilft 
this  fpirit  of  urine  was  not  near  fo  fetid,  as  that  made  in  the  common 
way  ; and  the  liquor  that  came ' over  toward  the  latter  end  of  the 
diftillation,  was  fo  unlike  that  which  the  ferum  of  blood  afforded, 
that  it  was  not  only  confiderable  ftrong,  and  manifeftly  ftronger  than 
that  which  firft  afcended,  but  had  a penetrating  and  fiery  taft,  which 
left  a lafting  impreffion  upon  the  tongue  ; and  with  good  fpirit  of 
fait  it  made  a notable  ebullition,  which  the  fpirit  of  urine,  drawn  fron 
quick-lime,  did  not.  And  tho’  with  this  laft  liquor,  I never  found 
any  volatile  fait  to  afcend,  in  a dry  form  yet  in  the  operation  made 
by  the  help  of  fait  of  pot-afhes,  there  came  up,  without  rectification, 
feveral  grains  of  volatile  fait,  one  of  which  was  cryftalline,  and  con- 
fiderably  large. 

But  in  repeating  this  experiment,  we  had  not  fo  good  fuccefs  ; the 
liquor  that  came  over  appearing  much  more  phlegmy  than  before  ; 
tho’  we  both  times  employ’d  fait  of  pot-afhes,  taken  out  of  the  fame 
veftel  ; and  the  urine  of  the  fame  perfon  : yet  this  liquor  that  appear- 
ed fo  weak  at  its  firft  coming  over,  being  reCtify’d  per fe,  afforded  more 
than  was  expected  of  a brifk,  faiine  fpirit  *,  from  which  we  eafily  ob- 
tained a large  quantity,  in  proportion  to  the  liquor,  of  volatile  fait,  in 
a -dry  form,  and  of  a very  white  colour. 
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Medicine.  "We  took  between  two  and  three  ounces  of  ferum  of  human  blood, 
nd  having  put  it  into  a bolt-head,  capable  of  containing  about  four 
human  blood  times  as  much,  and  feal’d  the  glafs  hermetically,  we  fet  it  by. 
long  kept  her-  After  we  had  kept  the  liquor  feal’d  up  for  above  a whole  year, 
metually  fcal-  c]jd  not  appear  to  be  ^t  all  coagulated,  nor  to  have  let  fall  any 
u-‘  manifeft  refidence  ; but  feemed  to  be  as  fluid  as  when  it  was  firft 
put  up. 

It  did  not  appear  to  have  bred  the  leaft  worm,  or  maggot  * and, 
for  my  part,  I never  obferved  worms,  or  infeefts,  to  be  generated  in 
blood,  tho5  very  long  kept  and  putrefied,  provided  it  were  frefli  enough 
when  put  into  the  glafs  ; and  by  an  exadt  clofure  kept  from  being 
any  way  blown  upon  by  flies,  or  impregnated  by  feminal  particles, 
that  may  unexpectedly  be  conveyed  to  it  by  the  air.  Nor  did  there 
appear  to  the  eye,  any  mother,  or  recrementitious  fubftance,  that  is 
fuppos’d,  in  liquors,  always  to  accompany,  and  betoken  putrefaction.  - 

One  defign  in  our  experiment  being  to  try,  whether  the  ferum 
would,  by  the  mutual  at  ion  of  the  parts  upon  one  another,  or  by 
that  of  fome  univerfal  permeating  fluid,  afford  fo  much  air,  as  could 
either  crack,  or  more  violently  break  the  glafs  ; the  tip,  at  which  we 
had  fealed  the  bolt-head,  was  warily  taken  off ; whereupon  there 
ru fined  out  a pretty  deal  of  air,  with  a confiderable  noife  : and  I 
doubted  not  that  this  generated  air  had  been  confiderably  compreft 
whilft  it  was  pent  up  •,  when  calling  my  eyes  on  the  liquor,  to  dis- 
cover what  change  this  eruption  had  made  there,  I perceived  on  the 
upper  furface  of  it,  a multitude  of  fmall  bubbles,  fuch  as  appear 
in  feveral  liquors,  after  the  air  has  been  pent  up  with  them,  when 
the  glaffes  come  to  be  unflopp’d.  And  thus  having  feal’d  up  fome 
fheeps  blood,  and  kept  it  for  feveral  days  in  a gentle  warmth  •,  tho’ 
the  containing  glafs  were  far  larger  than  what  held  our  ferum  •,  yet 
after  fome  time,  when  no  violence  was  offer’d  to  it,  it  was  fudden- 
!y  blown  up,  with  a furprizing  noife,  by  the  aerial  or  elaflic  cor- 
pufcles  that  were  produced,  or  fet  free  by  the  putrefaction  we  difeo- 
vered  to  have  been  made. 

Thefmell  of  our  ferum  was  flrong,  tho’  not  cadaverous,  but  rather 
refembled  that  of  the  tincture  of  fulphur,  made  with  fait  of  tartar, 
and  fpirit  of  wine  •,  or  of  fome  fuch  fulphureous  preparation. 

And  after - One  principal  view  I had  in  keeping  our  ferum  fo  long  fealed  up, 

%vardtdifiU'd,  was,  to  try,  whether  by  a digeflion,  or  putrefaction,'  for  fome  months, 
it  would,  like  urine,  afford  a faline  fpirit,  or  an  alkali,  volatile  enough 
to  afeend  before  the  phlegm.  And  committing  it  to  diflillation, 
in  a fmall  glafs  head  and  body,  in  a digeftive  furnace,  being 
careful  to  take  the  firft:  fpoonful  of  the  fpirit  that  pafs’d  into  the 
receiver,  we  found,  that  tho’  this  liquor,  at  firft,  fmell’d  ftrong,  yet 
the  tail  was  not  at  all  brifk,  nor  fpirituous,  like  that  ufually  obtained, 
by  diflillation,  from  putrefied  urine.  Nor  did  our  liquor,  when  dropt 
into  fyrup  of  violets,  prefently  give  it  any  manifeft  greennefs.  Yet 
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bccaufe  I found  it  not  infipid,  I thought  fit  to  examine  it  a little  Medicine. 

farther,  and  dropp’d  a convenient  quantity  of  it  into  a clear  and 

ftrong  folution  of  fublimate,  in  common  water  ; by  which  means  there 

was  produced  a whitenefs,  like  that  which  fpirit  of  urine,  or  volatile 

kilt,  would  have  made.  And  by  this  I was  invited  to  mix  fome  of 

it  with  a little  fyrup  of  violets,  upon  a piece  of  white  paper  •,  and 

alfo  to  wet  with  the  fame  liquor,  fome  final  1 filings  of  copper,  fpread 

upon  another  piece  of  paper  •,  and  to  leave  them  both,  all  night,  in 

the  open  air,  that  the  liquor  might  have  time  to  work  upon  the 

fyrup  and  the  metal.  And  we  found  in  the  morning,  that  the  former 

was  turn’d  green,  and  the  latter  fo  far  dififolved,  as  to  leave  a large 

bluifii  ftain  upon  the  paper. 

The  near  relation  that,  according  to  fome  phyficians,  there  is  be-  An  attempt 
tween  milk,  and  the  more  ferous  part  of  the  blood,  caufed  me  to  try,  to  turn  theft* 
whether  the  ferum  of  human  blood  would  grow  red,  by  being  kept  rum  rea' 
continually  ftirring  over  a moderate  heat,  with  a competent  quantity 
of  fait  of  tartar  ; but  in  two  trials  we  found  not  any  rednefs  pro- 
duced ; tho’  one  of  them  was  made  in  a velfel  of  refined  filver,  with 
an  eighth  part  of  the  fait,  to  one  of  the  ferum  •,  which  was  the 
fame  proportion  we  had  ufed,  when  the  experiment  fucceeded  well  in 
milk. 

It  may  be  needlefs  to  tjike  notice,  that  the  ferum  of  human  blood  How  ferum  is 
will,  by  heat,  be  in  a fliort  time  coagulated  into  a kind  of  gelly  ; or  ajfeaedbyal- 
rather,  as  far  as  I have  obferved,  into  a fubftance  like  a cuftard,  as  to  anci  a~ 
confidence,  tho’  not  as  to  colour.  Having  found  that  acid  fpirits, 
alfo,  would  coagulate  ferum,  I thought  fit  to  try,  whether  alkalies 
would  not  oppofe,  or  retard  its  coagulation ; and  putting  fome  fpirit 
of  human  blood  to  a convenient  quantity  of  ferum,  and  caufing  them 
to  be  kept  ftirring  over  a very  gentle  fire,  tho’  the  volatile  alkali  did 
not  hinder  the  coagulation,  yet  it  feemed  to  make  it  both  more  flow, 

■and  more  foft.  And  this  effedt  was  yet  more  confiderable,  when  we 
try’d  another  parcel  of  ferum,  with  fait  of  tartar,  inftead  of  fpirit 
of  blood. 

Human  urine  being  obferved,  when  frozen,  to  have,  on  the  furface  Ho™  by  as- 
of  the  ice,  figures  refembling  combs  or  feathers;  the  great  affinity  gelation. 
generally  fuppofed  betwixt  urine  and  the  ferum,  made  me  try,  at  once, 
whether  the  latter  would  freeze  with  fuch  a degree  of  cold,  as  would 
eafily  congeal  water  ; and  whether,  in  cafe  it  fhould  freeze,  the  ice 
would  have  a furface  figured  like  that  of  frozen  urine.  But  having 
for  this  purpofe  expofed  fome  ferum  of  human  blood  to  the  cold  air, 
in  two  freezing  nights  fucceflively,  the  ferum  was  not  found  to  con- 
geal ; yet  I fearce  doubted,  but  an  exceeding  hard  froft  would  have 
produced,  at  leaft,  a thin  plate  of  ice,  upon  the  furface  of  our  liquor. 

And  to  confirm  this  conjecture,  we  took  the  fame  ferum,  and  having, 
drained  it  through  a linen  cloth,  to  feparate  the  liquor  from  any  clotted 
or  fibrous  parts,  we  put  it  into  a fhallow  concave  glafs,  and  laid  that 
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Medicine,  upon  Tonne  of  our  frigorific  mixture  of  ice  and  Tilt  ; by  which  means, 
the  ferurn  being  frozen  from  the  bottom  'upwards,  there  appeared, 
here  and  there,  upon  the  ice,  contiguous  to  the  air,  certain  figures, 
refembling  thofe  of  frozen  urine. 

jnd  ho-w  Having  obferved,  that  human  urine  would  tolerably  ferve  for  what 
made  to  Jerque  is  call’d  an  invifible  ink  *,  and  confidering  the  great  affinity  that  is 
for  an  in-vifi-  fuppos’cl  to  be  between  urine  and  the  ferurn  of  blood,  I thought  fit 

beet?:::.  t0  tl4y?  whether  the  latter  might  not  be  employed,  like  rhe  former, 

to  make  a kind  of  invifible  ink.  To  this  effieft,  we  took  fome  ferurn 

of  human  blood,  and  having  dipt  a new  pen  in  it,  we  trac’d  fome 

characters  upon  a piece  of  white  paper,  and  fuffered  them  to  dry  there- 
on •,  we  then  held  the  unwritten  fide  of  the  paper  over  the  flame  of  a 
candle,  by  which  means,  the  written  letters  appeared  on  the  upper  fur- 
face  of  the  paper,  tho’  not  of  an  inky  blacknefs,  yet  of  a colour  dark 
enough  to  be  eafily  legible,  and  very  like  to  fome  others,  that  having 
been  purpofely  written  with  frefh  urine,  and  made  vifible  by  heat, 
were  compared  with  them.* 


* Dr.  Freind,  in  mixing  the  following  li- 
quors with  the  ferurn  cf  human  blood,  ob- 
ferved, that  each  of  them  turn’d  it  of  a diffe- 
rent colour ; but  th  t they,  feverally,  gave  it 
a greater  degree  of  fluidity,  which  continu- 
ed for  a day  or  two.  The  liquors  were  a 
tindlure  of  alces,  made  with  mint-water,  a 
decottion  of  favin,  favin-vvater,  fpring-wa- 
ter,  the  deco&ion  of  gentian,  arum,  farfapa- 
rilla,  and  china ; fpirit  of  fal-armoniac, 
and  of  tartar,  oil  of  caraway-feeds,  'Jones' s 
penacea  of  opium,  Sydenham's  liquid  lau- 
danum, fpirit  of  faffron,  and  of  turpentine, 
Finciura  mart’s  tart  arise,  fpirit  of  guaiacum, 
fpirit  of  hartfhorn,  and  the  oils  of  turpen- 
tine, guaiacum,  lavender,  and  cloves.  He 
further  found,  that  a decodtion  of  the  Peru- 
vian bark  rendered  the  ferurn  much  more 
fluid  than  any  of  thefe  liquors ; that  fpirit 
of  wine,  with  camphire,  ftrongly  coagu- 
lated it  ; and  that  after  they  had,  for  fome 
time,  remain’d  together  in  the  vial,  there 
was  a large  fediment  at  the  bottom  ; the 
upper  part  of  the  liquor  appearing  clear  and 
tranfparent  ; that  rectified  fpirit  of  wine 
kept  it  turbid,  without  any  precipitation  ; 
that  the  tinftures  of  fcammony,  caftor, 
amber,  fulphur,  and  Peruvian  bark,  mode- 
rately coagulated  the  ferurn  ; that  the  tinc- 
tures of  faffron,  and  of  metals,  the  Potejiates 


Juccini,  and  Sal.  vol.  oleof.  afforded  a light 
coagulum,  and  the  Tine.  mart.  Mynjie,  a 
llrong  one  ; a concreted  mafs,  like  gum, 
falling  to  the  bottom  that  the  diaphoretic 
tincture  of  antimony  render’d  it  turbid,  and 
a little  concreted  ; that  the  tinffures  of  ja- 
lap,  and  of  amber,  with  fal-armoniac,  ren- 
der’d it  only  turbid ; and  laftly,  that  the 
ti natures  of  Spec,  diambr.  and  cochineal, 
made  with  fpirit  of  wine,  afforded  fcarce  any 
coagulum,  See  Freind.  Emmenolog.p.  1 62, 1 63. 

The  decc&ions  of  pomegranat-lhells,  tor- 
mentil,  and  biftort,  being  feverally  put  to 
fome  ferurn  of  human  blood,  caufed  it  to 
concrete  a little.  Tin&ure  of  coral  coagu- 
lated it.  Spirit  of  fait  concreted  a fmall 
part  of  it ; but  lefc  the  other  thin  and  li- 
quid. Spirit  of  nitre  made  a ftrong  coagu- 
lum ; but  half  the  ferurn  remain’d  fluid. 
The  fame  happened  with  Spir.  nitri  beziar- 
tic.  Oil  of  vitriol  precipitated  a coagulum  ; 
leaving  fome  part  liquid.  The  Fr.fi.  an- 
tiphthifica  made  it  turbid,  and-  fomewhat 
concreted  it.  Aqua  foitis,  and  Spir.  vitriol, 
pbilsf  gave  a white  coagulum.  Aqua  Jiyptica 
made  a very  llrong  concretion.  The  tindlure 
of  Terra  Japan,  gave  a red  coagulum.  A 
folution  of  fait,  in  common  water,  made  a 
white  concreted  mafs ; as  did,  alfo,  a like 
folution  of  nitre.  Emmenolog.  p.  177,  178. 
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T|  A V I N G,  for  want  of  materials,  bc-en  reduced  to  treat  the  hiftory  Medicine. 
jTX  of  human  blood  in  fo  very  imperfedt  a manner,  as  to  leave  many 
of  the  primary  heads  untouched,  and  others  but  (lightly  fpoken  to  •,  I (hall 
here,  by  way  of  fpecimen,  branch  one  of  the  primary  heads  into  its 
fcveral  parts,  and  treat  of  each  diftindlly.  And  fince  the  fpirit  of  hu- 
man blood,  is  one  of  the  nobleft  of  urinous  or  volatile  alkalies  •,  fo 
that  mold  of  the  things  that  (hall  be  taught  concerning  it,  may,  with 
fome  little  variation,  be  applied  to  fpirit  of  urine,  hartfhorn,'  fal-armo- 
niac,  fcot,  fife.  I fhall  make  choice  of  that;  and  give  a kind  of  fum- 
mary  of  the  hiftory  of  volatile  falts,  in  general.  But  it  will  here  be 
necefiary  to  take  notice,  firft,  that  the  fpirit  I employed  in  making 
the  following  tryals  and  obfervations,  was  drawn  from  human  blood, 
without  any  (and,  clay,  or  other  addition,  except  fome  vinous  fpirit  to 
preferve  it  ; and  that  the  firft  diftillations  were  performed  in  retorts 
plac’d  in  fand  ; care  being  taken  that  the  veflels  were  not  near  filled  : 
becaufe  blood,  if  it  be  not  well  dry’d,  is  apt  to  fwell  much,  and  pafs 
into  the  neck  of  the  retort,  if  not  into  the  receiver.  Secondly,  that  the 
blood  we  made  ufe  of,  was  drawn  from  perfons  who  parted  with  it  out 
ofeuftom.  And,  laftly,  that  there  betng  (o  great  an  affinity  between 
the  fpirit  and  volatile  fait  of  human  blood,  that,  probably,  the  latter 
is  little  other  than  the  fpirit  in  a dry  form,  and  the  former  than  me  file 
united with  phlegm  enough  to  give  it  a liquid  form  ; ’tisprefumdl,  that 
it  may  be  allowable  to  confider  the  volatile  fait  of  blood  as  its  dry 
fpirit. 


1 . The  fever al  ways  of  diftiBing  human  blood. 

2.  Whether  human  blood  maybe  fo  ordered,  by  fermentation  or  put  refall  ion.  Subordinate 
that , in  dijlillation , a fpirit , either  urinous  or  vinous,  may  afeend  be-  heads  f>-  the 

fore  the  phlegm.  hijtory  of  the 

3.  Whether  fpirit  of  human  blood  be  really  any  thing  but  the  volatile  fait  and^fff ff ^ !fl 2 3 4 5 6 * 8 9 * 11 12~ 
phlegm  well  commixed. 

4.  The  f pc  cies  of  faline  bodies , to  which  fpirit  of  human  blood  is  to  be  re- 
ferred. 

5.  Whether  fpirit  of  human  blood  differs  from  fpirit  of  urine,  and  other  fpi- 
rits  that  are  called  volatile  alkalies. 

6.  The  quantity  of  fpirit  contained  in  human  blood ; whether  accompanied 
with  its  ferum,  or  dried. 

y.  The fpecific  gravity  of  fpirit  of  human  blood. 

8.  The  odour,  taft,  colour , Jra'nfparency,  and  confidence  of  the  fpirit  of  hu- 
man blood.  • 

9.  The  folutive  power  of  the  fpirit  of  human  blood. 

1 o.  The  tindlures  that  may  be  drawn  with  fpirit  of  human  blood. 

1 1.  The  coagulating  power  of  the  fpirit  of  human  blood. 

12.  The  precipitating  power  of  the  fpirit  of  human  blood. 


13.  The 


Experiments  and  Observations. 

The  affinity  between  fpirit  of  human  bloody  and  fome  chymical  oils  and 
'vinous  J pints . 

The  relation  between  fpirit  of  human  blood  and  the  air. 

The  hqflility  of  fpirit  of  human  blood  with  acids , whether  in  the  form  of 
liquors,  or  of  fumes. 

The  medicinal  virtues  of  fpirit  of  human  blood , outwardly  applied. 

The  medicinal  virtues  of  fpirit  of  human  blood , inwardly  ufed , in  pleu- 
rifies , head-achs , coughs , fevers , the  feurvy , cachexies , dropf.es,  fits  of 
the  mother,  &c. 

Particulars  omitted , and  promi fictions  experiments,  and  obfervations,  con- 
cerning the  fpirit  of  human  blood. 

The  federal  Obferving  that  feveral  bodies,  when  diftill’d,  with  quick-lime,  afford 

T“yS human  ^cluors  different  from  thofe  they  would  have  yielded,  if  they  had  been 
i'food, UnU ' diftill’d  either  per  fe,  or  with  fome  vulgar  addition,  we  took  five 
ounces  of  concreted,  but  not  dry’d  human  blood,  and  having  mixed 
it  with  an  equal  weight  of  quick-lime,  we  diftill’d  it,  by  degrees  of 
fire,  in  a retort  plac’d  in  fand,  and  thereby  obtain’d  a large  proportion 
of  a reddifh  ipirituous  liquor,  not  conftderably  phlegmy,  together  with 
fome  oil,  very  fmall  in  quantity  •,  the  reft  being  probably  kept  back  by 
the  lime  : and  of  this  little  oil,  there  was  a fmall  portion  that  funk  in 
the  fpirit  the  reft  fwimming  upon  it. 

The  fpirit,  being  put  into  a fmall  head  and  body,  was  fet  in  a di- 
geftive  furnace  to  rectify,  at  leifure,  with  a very  gentle  heat,  and  the 
receiver  was  three  or  four  times  fhifted,  that  we  might  obferve  what 
difference  there  would  be  betwixt  the  fucceftive  portions  of  liquor. 
The  firft  that  came,  over,  did  not  fmell  near  fo  rank  as  that  diftill’d 
perfe.  This  obfervation  belongs,  alfo,  to  the  three  or  four  fucceeding 
portions  of  liquor  : probably,  becaufe  the  lime  had  better  freed  the  fpi- 
rit of  the  firft  diftillation  from  the  fetid  oil  ; many  of  whofe  particles 
are  apt  imperceptibly  to  mix  with  it,  when  drawn  over  without  ad- 
dition. The  rectified  fpirit,  which  was  clear  and  colourlefs,  had  a taft 
much  ftronger  than  its  fmell  •,  for  a fmall  drop  of  it  upon  the  tongue, 
had  fometning  of  a firynefs  that  was  furprizing,  and  lafted  longer  than 
one  would  wilh  ; which  made  me  doubt,  whether  the  fpirituous  part 
of  the  blood  had  not  carried  up  with  it,  fome  of  the  firy  parts  of  the 
quick-lime  : whence  one  wou’d  expedt  fome  uncommon  effefts  from 
fuch  a fpirit,  which,  in  this  cafe,  would  be  enriched  with  a kind  of 
volatalized  alkali ; a thing  much  defired  by  many  chymifts  and  phy- 
ficians.  Upon  this  fufpicion,  we  dropt  a little  of  it  into  a ftrong  fo- 
lution  of  fublimate,  in  fair  water,  when  it  feem’d,  at  the  firft  contact, 
to  make  a precipitate  a little  enclining  to  yellow  ; tho’  afterwards  the 
precipitate  appeared  white,  like  that  made  with  ordinary  volatile  li- 
quors of  an  urinous  nature.  * 

But  expecting  that  our  alkaline  fpirit  of  blood,  fo  I call  it,  would 
have  fome  peculiar  qualities,  differing  from  the  fpirit,  drawn  without 
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addition*,  I thought  fit  to  make  a few  trials  with  it,  whofe  event  Medicine. 
juftify’d  my  conjectures.  For,  having  put  fome  of  it,  well  reCtify’d, 
into  a glafs  egg  with  a (lender  neck,  it  did  not  then  afford  any  vola- 
tile fait  in  a dry  form  ; (tho5  afterwards,  by  another  trial,  we  at 
length  obtained  a little)  and  having  continued  the  trial  fomewhat 
obftinately,  we  found  the  fpirit,  by  the  aCtion  of  the  fire,  to  have  be- 
come muddy. 

Having  mixed  another  portion  of  it  with  highly  rectified  ardent 
fpirit,  and  kept  them  all  night  in  the  cold,  no  coagulation  enfued  -, 
nor  could  we  perceive  any,  after  it  had  been  kept,  for  feveral  hours, 
in  a moderate  heat.  But  the  mixture  -acquired  a yellow  colour,  and 
let  fall  a pretty  deal  of  darkifh  powder. 

We  put  to  another  parcel  of  our  fpirit,  fome  good  fpirit  of  fait ; 
but  tho’  they  fmoak’d  much  at  their  meeting,  yet  we  obferved  no 
noife,  nor  bubbles,  upon  their  mixture.  And  having  united  another 
portion  with  oil  of  vitriol  tho5  there  was  produced  a very  great 
fmoke,  and  an  intenfe  degree  of  heat,  yet  there  was  no  vifible  ebulli- 
tion, nor  any  noife,  or  bubbles  produced,  but  the  colour  of  the  oil 
of  vitriol  was  very  much  heightened  ; the  mixture  growing  almoft  red. 

From  thefe  and  the  like  phenomena  we  may  gather,  that  our 
alkalrzate  fpirit  of  blood  differs,  in  feveral  particulars,  from  the 
firnple  -,  and  may,  probably,  be  very  confiderable,.  both  as  a medicine 
and  a menftruum. 

We  took  two  ounces  of  tartar,  calcined  to  whitenels  by  an  equal- 
weight  of  kindled  nitre,  and  mingled  this  alkali  with  two  ounces  of 
dry’d  human  blood,  in  powder.  This  mixture  being  diftilled  in  a 
retort,. in  a fand  furnace,  made  it  appear  by  its  productions,  that  quick- 
lime, on  thefe  occafions,  aCts  differently  upon  the  blood  from  other 
alkalies.  For  the  diftillation  wherein  lime  was  employed,  afforded 
us  a fpirit,  that  before  rectification,  was  very  ftrong,  and  unaccompanied 
with  dry  fait  -,  but  the  calcination  of  nitre  and  tartar,  afforded  us,  at 
the  very  firft  diftillation,  a fpirit  lefs  ftrong,  but  fo  much  volatile  fait 
as  covered  almoft  all  the  infide  of  the  receiver  -,  and  tho5  the  ftrong 
faline  fpirit  of  blood,  made  with  quick-lime,  would  not  make  an  efter- 
vefcence  with  acid  fpirits,  yet  this  volatile  fait  readily  did,  upon  the 
affufion  of  fpirit  of  fait. 

Befides  the  fixt  alkaline  addition,  with  which  I diftilled  dry’d  human 
blood,  I added  to  [ t that  very  acid  one,  oil  of  vitriol  -,  for  I had  found 
by  trial,  that  this  liquor  being  mixed  with  other  bodies,  particularly 
fome  belonging  to  the  animal  kingdom,  did,  in  an  odd  manner,  unite 
its  own  fubftance  with  them,  and  notably  diverfify  the  products  of 
the  diftillation.  We  put,  therefore,  upon  three  ounces  of  powder’d 
human  blood,  an  equal  weight  of  oil  of  vitriol,  and  left  them  for 
fome  time  together,  to  try  if  by  the  aCtion  of  this  corrofive  men- 
ftfuum,  a heat  would  not  be  excited  -,  and,  accordingly,  we  found, 
that  "after  a while,  the  mixture  grew  fenfibly  warm.  Then  we  removed 
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Medicine*  the  retort  into  a land  furnace  *,  and  didill ing  by  degrees  of  fire,  we 
had  a fpirit  which  was  preceded  by  a pretty  deal  of  phlegm y liquor, 
of  an  odd  lulphureous  fmeil,  but  lurpriziogly  ftronjg  and  lading.  It 
feemed  remarkable,  that,  notwithstanding  the  great  acidity  of  oil  of 
vitriol,  and  the  fixing  power  it  exercifes  on  many  bodies,  wherewith 
it  is  committed  to  di (filiation,  our  experiment  a fi'orded  us  a confidera- 
ble  quantity  of  volatile  matter,  in  the  form  of  a white  fait  ; but  the 
fmeil  and  taft.  of  it  were  very  uncommon. 

Whether hu-  By  what  I have  yet  tried,  I am  not  much  encouraged  to  expedt  a 
manbkodmny  vjnouSi  or  ardent  fpirit  from  human  blood,  tho’  that  be  the  ufual 
'I'TatiJ'aff:-  product  of  fermentation  in  liquors ; and  the  lefs,  becaufe  I am  not  fure 
rity  urinous  or  that  there  is  any  fermentation,  truly  and  properly  fo  called,  in  human 
linens,  before  blood,  either  within  or  out  of  the  body  •,  having  never  found  any  thing 
the  phlegm.  jn  tjle  ]3}ooc]  or  urine,  which  convinced  me,  that  either  of  them  would 
’afford  an  ardent  fpirit. 

I once  kept  human  blood  for  a year  together,  in  a glafs,  hermeti- 
cally clofed,  with  a defign  to  try,  whether  any  fpirits  would  firffc 
afeend  *,  but  when  the  blood  came  to  be  ’expofed  to  the  air,  the  feent 
of  it  was  fo  offenfive,  that  v/e  were  obliged  to  have  it  haftily  thrown 
away.  Another  time,  having  caufed  fome  (beeps  blood  to  be  digefted, 
in  a large  vial  hermetically  fealed  ; after  it  had  long  continued  in  the 
digeftive  furnace,  it,  upon  a fudden,  broke  with  a furprrzing  noife,  and 
blew  off  the  long  neck  of  the  vial.  Two  or  three  like  mifchances  I 
had,  in  attempts  made  on  human  blood.  But  this  ill  fuccefs  did  not 
hinder  me  from  attempting  fomething  of  the  like  kind  ; and  looking 
upon  the  ferum  of  the  blood,  as  the  likeliefb  part  of  it  to  concur  to 
a proper  fermentation,  we  put  to  fome  ounces  of  it,  about  a fourth 
part  of  raifins  well  b ruffed,  and  kept  them  in  a glafs,  whereof  a 
confiderable  part  was  left  empty  ; and  having  clofed  the  veffel, 
we  fet  if  in  a warm  room;  and  within  a few  days  the  raifins 
began  to  emerge,  and  afterwards  continued  to  float  ; and  there  was 
produced  a confiderable  quantity  of  parmanent  and  fpringy  air.  Which 
phenomena  feemed  plainly  to  argue,  that  there  had  been  fofne  degree 
of  fermentation  produced  in  the  mixture  ; yet  when  we  came  to 
diftil  the  ferum,  thus  alter’d,  tho’  it  did  not  fmeil  as  if  it  had  putre"- 
fied,  yet  the  liquor  that  firft  afeended,  even  with  a gentle  heat,  did 
not  taft  or  fmeil  like  a vinous  fpirit  ; tho’  it  differed  from  meer 
phlegm.  I,  likewife,  tried,  with  the  ferous  part  of -the  blood,  whether 
it  would  by  digeftion,  or  putrefasftion,  be  io  opened,  as,  when  diftill’d, 
to  let  the  fpirit  afeend  before  the  phlegm  ; and  having  kept  a quan- 
tity of  this  ferum  above  four  times  as  long  as  is  fufficient  to  make 
urine,  in  diftillation,  part  with  its  fpirit  before  its  phlegm,  we  diftill’d 
it  with  a very  gentle  fire,  that  few  or  none  befides  the  fugitive  parts, 
might  at  firft  afeend.  But  we  found  the  liquor  that  came  over,  to 
have  but  little  ftrength,  either  as  to  fmeil  or  taft  ; nor  did  it  readily 
turn  fyrup  of  violets  green,  tho’  after  fome  hours  Handing  together. 
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it  would  ; yet  as  a volatile  alkali,  it  prefently  turned  a ftrong  folution,  Medicine. 
made  of  common  fublimate  in  fair  water,  into  a white,  opake,  and 
almoft  milky  liquor. 

What  has  hitherto  occurred  to  me,  inclines  me  to  think,  that  the  Whether  fpi- 
fpirit  of  human  blood  is  totally  compos’d  of  volatile  fait  and  phlegm,  rit  of  human 
tho’  not,  perhaps,  pure  and  unmixed  ; for  when  the  fpirit,  volatile  bIo°d  b*  a>,\ 
fait,  and  oil,  are  feparated  from  it  by  diflillation  and  fublimation,  as  fait 

far  as  is  ufual  in  chymical  preparations  of  volatile  alkalies,  the  re-  and  pbk>m 
maining  liquor,  which  paffes  for  phlegm,  will  yet  be  impregnated  with  united. 
fome  particles  of  oil,  and  fometimes  a few  of  volatile  fait,  that  are 
too  minute  to  be  d ill  inguifh  able  by  the  naked  eye.  But  whether  fre- 
quent rectifications  may  fo  accurately  feparate  thele  heterogeneous 
parts,  as  perfectly  to  free  the  aqueous  ones  from  them,  and  thereby 
reduce  the  phlegm  to  fimple,  or  elementary  water,  I leave  undeter- 
mined. And  the  rather,  becaufe,  by  frequent  diftillations,  fome  par- 
ticles of  the  fire  may,  poflibly,  from  time  to  time,  fubftantially  be 
alfociated  with  thofe  of  the  liquors  and  even  in  the  firft  diflillation 
of  human  blood,  the  fire  may  have  either  feparated,  or  produced  a 
liquor,  that,  tho’  almoft  ftrengthlefs,  and  not  juftly  referable  to  any 
of  the  received  principles,  or  ingredients,  oil,  fait,  and  earth,  is  nor 
yet  phlegm,  truly  fo  call’d,  but  a neutral  liquor,  which  woods,  and 
many  other  bodies,  afford  by  diflillation,  that  is  neither  acid,  nor  al- 
kalizate,  nor  true  phlegm. 

But  as  a compofition  may  be  difcovered,  perhaps  better  by  pro- 
ducing, than  by  refolving  it  ; we  diffolved  in  diftill’d  water  as  much 
volatile  fait  of  human  blood,  as  the  liquor  would  take  up  ; and  then 
having  carefully  diftilled  it  in  a conveniently  fhaped  veffel,  with  a 
regulated  degree  of  heat,  the  diflillation  afforded  us  a liquor,  that, 
by  its  fmell,  taft,  and  operations,  appeared  to  be  a good  brifk  fpirit 
of  human  blood.  And  this  experiment  was  repeated  with  the  like 
fuccefs. 

’Tis  well  known,  that  of  late,  faline  fpirits  obtained  by  diflillation,  The fpecies of 
have  been  obferved  to  be  of  two  forts  •,  the  faline  fpirits  that  afeend  faline  bodies , 
in  diflillation,  are  fome  of  them  acid  in  taft  ; as  fpirit  of  nitre,  fpirit  t0  fxbtfh  tb's 
of  vitriol,  &V.  and  fome  have  tafls  like  common  fait,  or  like  lixiviate  ts 

falts  ; but  their  difference  is  greater  in  their  operations  than  their  tails ; 
for  being  put  together,  there  will  prefently  enfue  a manifeft  conflict 
between  them,  and  ufually  the  one  will  precipitate  the  bodies  that  the 
other  hath  diffolved.  ’Tis  neceffary  to  add,  that  among  the  falts  call- 
ed alkalies,  fome  are  fix’d  in  confiderable  degrees  of  fire,  and  others 
arc  not  ; for  which  reafon  many  modern  chymifts  and  phyficians,  who 
take  acid  and  alkali  for  the  true  principles  of  mix’d  bodies,  call  the 
one  fix’d,  and  the  other  volatile  alkalies.  And  fince  the  names  fix’d 
alkalies,  and  volatile,  are  now  much  in  requeft,  I fhall  fometimes  ufe 
them  in  the  vulgar  acceptation. 
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Medicine.  This  being  premis’d,  I fay,  the  fpirit  of  human  blood  is  to  be  re- 
ferred  to  that  fpecies  of  faline  bodies  ; becaufe  tho’  the  fpirit  of  blood 
be  a liquor,  yet  its  more  efficacious  operations  feem  totally  to  depend 
upon  the  fugitive  fait  wherewith  it  abounds.  We  know,  that  fome 
volatile  falts,  which  rife  even  in  a dry  form,  may  not  be  of  an  alka- 
lizate,  but  acid  nature  -,  and  not  only  Helmont  and  his]  difciplcs,  but 
a great  part  of  the  modern  chymifts  and  phyficians,  alfo,  afcribe 
digeftion  to  an  acid  ferment,  or  menftruum  in  the  ftomach  ; whence 
it  fhould  feem,  that  acid  corpufcles  may  pafs  into  the  mafs  of  blood, 
and  impregnate  it.  But  notwithftanding  this,  the  fpirit  of  human 
blood  is  manifeftly  referable  to  that  clafs,  which  many  call  volatile 
alkalies  (and  I often  term  urinous  fpirits)  *,  for  I find  fpirit  of  blood1 
capable  of  effecting  thofe  things,  the  performance  of  which  has  been 
look’d  on,  almoft  ever  fince  I propofed  them,  as  the  touch-ftone  to 
know  volatile  alkalies,  and  diftinguifh  them  from  the  other  forts  of 
faline  bodies  •,  for  it  will  make  a great  conflict  with  acid  fpirits,  as 
fpirit  of  fait.  Aqua  forth , &c.  it  immediately  turns  fyrup  of  violets 
into  a fair  green  ; ’twill  precipitate  a folution  of  fublimate,  in  common 
water,  into  a white  powder  ; and,  in  fhort,  produce  thofeother  effedts 
that  may  be  expeded  from  true  volatile  alkalies. 

If,  indeed,  I were  fure,  digeftion  was  performed  by  an  acid  ferment 
or  juice,  whencefoever  the  ftomach  is  furniffi’d  with  it,  I fhould  fufped 
that  fome  acid  particles  may  be  mixed  with  the  blood.  But  that 
would  not  hinder  me  from  referring  the  fpirit  of  human  blood  to 
volatile  alkalies  •,  becaufe  fo  few  acid  particles  would  be  either  deftroy’d 
by  the  alkalizate  ones,  that  fo  abound  in  the  fpirit  *,  or  at  leaft  thefe 
would  be  fo  very  predominant,  as  might  well  allow  us  to  give  their 
denomination  to  the  mixture.  Thus,  if  a few  drops  of  fpirit  of  vine- 
gar were  mixed  with  fome  pints  of  ftale  urine,  they  would  either  be 
deprived  of  their  acidity,  by  fome  corpufcles  of  a contrary  nature, 
that  they  meet  with  in  the  liquor  ; or  be  fo  obfcured  and  overpowered 
by  the  fugitive  falt3  it  abounds  with,  that  the  acid  particles  would  not 
hinder  the  fpiritucus  liquor,  drawn  from  the  mixture  by  diftillation,  to 
be  juftly  referable  to  the  clafs  of  volatile  urinous  falts. 

Whether  it  It  feems  hard  to  determine,  whether  there  be  any  difference  betwixt 
di/ers  from  the  fpirit  of  human  blood,  and  other  volatile  alkalies  ; becaufe  two 
fpirit  of  urine , bodies  may  agree  in  many  qualities,  and,  perhaps,  in  all  the  moft  obvi- 
and  other  w-  0 and  vet  on  fome  third  body,  or  in  fome  cafes,  manifeft  diftindt 
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powers,  and  have  their  peculiar  operations. 

But  there  may  be  a great  difference  between  volatile  falts  and 
fpirits,  as  they  are  ordinarily  prepared  for  medicinal  ufes,  and  as  by 
repeated  redtifi  cations,  and  other  ways  of  depuration,  they  may  be 
brought  to  a greater  fimplicity  or  purity.  And  whether  the  fpirit  of 
human  blood,  and  other  liquors  abounding,  like  it,  in  volatile  alkalies, 
reduced  to  as  great  a purity,  as  they  can,  by  art,  be  brought  to, 
woiud  be  altogether  alike  in  their  nature  and  qualities,  or  no  ; 
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yet,  if  we  confider  them  in  that  date,  wherein  they  are  thought  pore  Medicine. 
enough  for  medicinal  ufes,  and,  accordingly,  are  employed  by  phyfi- 
dans  and  chymifts  5 there  is,  very  probably,  fome  difference  between 
the  fpirit  of  human  blood,  and  other  volatile  alkalies  ; and  parti- 
cularly thole  afforded  by  urine,  and  by  hartfhorn.  For  tho\  to  me, 
the  bad  find  Is  of  all  thefe  liquors,  feern  to  be  much  alike,  yet  feveral 
ladies,  and  thofe  of  very  different  ages,  affirm,  they  find  a manifeft 
difference  between  thefe  finells,  and  abhor  the  odour  of  Ipirit  of  blood, 
tho’  they  will,  with  pleafure,  long  hold  their  nofes  over  the  fpirit  of 
hartfhorn,  and  even  that  of  fal-armoniac  ; and  affirm  themfelves  to  be 
much  refrefhed  by  it.  And  tho’-  with  fpirit  of  urine,  or  fal-armoniac, 
joined  in  a due  proportion  with  fpirit  of  fait,  I have  ufually  been 
able  to  make  a fait,  that  fhoots  into  the  peculiar  figure  of  fal-armo- 
niac ; a figure  very  different  from  that  of  fea-falt,  nitre,  &c.  yet  I have 
feldom,  if  ever,  obtained  a fait  of  that  fhape,  by  the  mixture  of  the 
fpirit  of  human  blood,  with  that  of  common  fait  ; for  tho’  their  faline 
corpufcles,  upon  the  evaporation  of  the  fuperfluous  moifture,  would 
coagulate  together,  yet  the  concretion  feem’d  confufed  ; and  either  all, 
or  a great  part  of  it,  was  deftitute  of  that  neat  and  diflinft  fhape,  I 
had  feveral  times  obferved  in  concretions,  made  by  the  mixture  of  the 
fpirit  of  fea-falt  with  urinous  fpirits.  And  as  to  the  medicinal  virtues 
of  fpirit  of  blood,  Helmont  tells  us,  there  is  a confiderable  difference 
between  the  fpirit  of  human  blood,  and  that  of  urine  ; fince,  according 
to  him,  the  fpirit  of  human  blood  cures  epilepfies  •,  a thing  the  fpirit 
of  urine  will  not  do. 

’Tis  noteafy  to  determine  the  exadt  proportion  of  that  liquor,  which,  The  quantity 
when  by  diftillation  obtained  from  human  blood,  the  chymifts  call,  <f  fP!”t  con. 
its  fpirit,  with  regard  to  the  other  principles,  or  ingredients,  whereof  Tc- 

the  blood  confifts.  For  fome  mens  blood  may  be  much  more  phlegm y compared 
or  ferous,  than  that  of  others  ; which  it  felf  may  be  more  or  lei's  fpi-  ^ its  fe- 
rituous,  according  to  the  complexion,  age,  fex,  i$c.  of  the  perfon.  rum> 

But  twelve  ounces  of  healthy  human  blood,  afforded  us  feven  ounces 
and.  a half  of  phlegm  ; and,  confequently,  about  four  ounces  and  an 
half  of  dry  matter.  And  having  committed  to  diftillation,  in  a retort, 
and  a fand  furnace,  feven  ounces  of  well  dry’d  blood,  we  obtained  about 
feven  drams  of  fpirit  ; to  which,  tho’  it  were  not  rectified,  that  name 
may  well  be  given,  becaufe  it  was  fo  very  rich  in  fpirituous  and 
faline  parts,  that  it  left  in  the  receiver,  and  in  the  containing  vial,  a 
large  quantity  of  volatile  Halt  undiffolved  •,  which  a phlegmy  liquor 
would  not  have  done  : and  if  fpirit  of  blood  be  only  fait  and  phlegm 
united,  we  may  well  fuppofe,  that  human  blood  yields  a far  greater 
proportion  of  fpirit- than  this;  fince  from  the  feven  ounces  of  our 
dry’d  blood,  we  obtained  about  five  drams  of  volatile  lalt  ; which,  if 
we  had  by  diftillation,  united  with  a fit  quantity  of  phlegm,  would, 
probably,  have  afforded  us  near  two  ounces  more,  of  a liquor  deferving 
the  narpe  of  fpirit. 
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I found  that  a compact  body  weighing  fifty-eight  grains,  in  the 
air,  and  in  water  fix  grains,  and  three  fourths,  weighed  in  rectified 
fpirit  of  human  blood  but  five  grains,  and  one  fourth.  And  notwith- 
danding  the  volatility  of  our  fpirit  of  blood,  I found  that  a large  piece 
of  amber,  being  put  into  it,  did  not  fall  to  the  bottom  of  the  liquor, 
but  kept  floating  at  the  upper  part  of  it  i and  if  plung’d  into  it,  would 
emerge. 

One  might  expect  a manifeft  degree  of  tenacity  in  the  fpirit  of  hu- 
man blood,  becaufe,  among  many  modern  chymifts,  it  pafies  for  an  al- 
kali ; and  we  know  that  feveral  other  alkalizate  liquors,  as  oil  of  tar- 
tar per  deliquium , fixed  nitre  refolved  the  fame  way,  folution  of  pot- 
afhes,  &c.  are  fenfibly  undtuous,  and  but  languidly  fluid  i yet  I did. 
not  obferve,  that  fome  rectified  fpirit  of  human  blood,  tried  between 
my  fingers,  did  feel  more  undtuous  than  common  water.  And  as  thofe 
who  fell  brandy,  or  fpirit  of  wine,  ufually  fhake  it,  till  it  afford  fome 
froth,  and  then  'by  the  flay  this  makes  on  the  furface,  judge  of  the 
tenacity  or  tenuity  of  the  liquor  ; efteeming  that  to  be  the  molt  un- 
dtuous, whereon  the  bubbles  make  the  longed  day,  and  e contra  *,  I 
thought  fit,  by  the  fame  method,  to  examine  fpirit  of  human  blood  ; 
and  found,  that  the  froth  would  lad  very  little  on  the  furface  of  it  ; 
the  bubbles  breaking  or  vanifhing,  almod  as  fuddenly  as  if  the  liquor 
had  been  good  fpirit  of  wine.  I,  likewife,  obferved,  that  when  I wa- 
rily let  fall  of  our  well  rectified  fpirit  of  blood  upon  fome  other  body, 
it  feemed  that  the  fingle  drops  were  manifedly  finaller  than  thofe  of 
water,  and  of  feveral  other  liquors,  would  have  been. 

Becaufe  it  may  be  of  fome  importance,  to  know  how  fubtilethe  adtive 
parts  of  fpirit  of  human  blood  are,  and  how  difpofed  or  fitted  to  dif- 
perfe  or  diffufe  themfelves  through  other  liquors  of  convenient  tex- 
tures ; we  fo  prepared  common  water  by  infufions,  made  in  it  with- 
out heat,  that  by  putting  one  fingle  drop  of  our  redtified  fpirit  of  hu- 
man blood  into  four  ounces,  and  four  fcruples  of  the  prepared  water,  and 
lightly  fhaking  the  vial,  there  appeared  through  the  liquor  a mani- 
fed  colour,  whereof  no  degree  at  all  was  difcernible  in  it  jud  before  : 
which  diffidently  argues  a wonderful  fubtilty  of  parts  in  the  fpirit 
we  employ’d  i fince  a fingle  drop  of  it  could  difperfe  its  corpufcles 
through,  and  unite  with  two  thoufand  times  as  much  water  ; and  yet 
retain  fo  much  adtivity,  as  to  make  their  prefence  not  only  fenfible, 
but  confpicuous,  by  a manifed  change  of  colour  which  they  produced. 
This  computation,  indeed,  is  made,  upon  fuppofition,  that  a drop  of 
water  weighs  about  a grain,  and  that  a drop  of  our  fpirit  of  blood  was 
of  the  fame  weight  with  a drop  of  water. 

The  former  fuppofition  is  commonly  made  ; and  tho’  I have  not 
found  it  to  be  exadtly  true  ; (for  a drop  of  water  weighs  more  than  a 
grain  •, ) yet  this  difference  is  much  more  than  recompenfed  by  that  we 
found  between  the  weight  of  a drop  of  water,  and  the  weight  of  one 
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fall  ten  drops  of  common  water,  and  as  many  of  our  rectified  fplrit  of  Medicine. 
human  blood,  we  found,  as  we  might  well  expert,  that  a drop  of  the 
fpirit,  as  it  was  manifeftly  lefs,  fo  it  was  far  lighter  than  a drop  of 
water  ; whence  the  whole  ten  drops  did  not  amount  to  four  grains  ; fo 
that  we  may  fafely  judge  the  drop  of  fpirit  to  have  manifeftly  diffufed 
it  felf,  and  adted  upon  above  four  thoufand  times  fo  much  water  in 
weight,  (and  perhaps  in  bulk  too; ) fince,  indeed,  the  proportion  ex- 
tended a confiderable  way  towards  that  of  one  to  five  thoufand  ; and 
may,  therefore,  be  faid  to  be  as  that  of  one  to  between  four  and  five 
thoufand.  And  yet  a confiderable  part  of  the  fingle  drop  I employed 
was  phlegm,  ufelefs  to  the  change  produced  ; the  effedt  being  wholly 
due  to  the  faline  fpirit  of  the  little  fingle  drop. 

The  fpirit  of  human  blood  is,  with  regard  to  fome  liquors,  poten-  Its  beat,  a>i4. 
tially  cold,  fince  it  refrigerates  them  ; and  in  reference  to  others,  po-  coldnefs. 
tentially  hot  ; fince  being  mix’d  with  them,  the  mixture  becomes 
actually  hot. 

Into  a (lender  cylindrical  glafs  we  put  the  lower  part  of  an  herme- 
tically fealed  thermometer,  and  into  the  fame  glafs  poured  as  much 
moderately  ftrong  fpirit  of  blood,  as  would  cover  the  ball  of  the  ther- 
mometer when,  dropping  on  this  liquor  fome  good  fpirit  of  fait, 
there  was  produced  a conflidt,  accompanied  with  noife,  bubbles,  and  a 
heat,  that  fuddenly  made  the  fpirit  of  wine  afeend  above  two  inches 
and  a half.  This  experim^t  is  the  more  confiderable,  becaufe  there 
are  many  volatile  alkalies  that,  being  confounded  with  acid  fpirits, 
tho’  they  feem  to  make  a true  eftervefcence,  yet  really  produce  a no- 
table degree  of  coldnefs.  o And  tho’  I have,  feveral  times,  found,  that 
the  fpirit  of  verdigreafe  would,  with  volatile  fait  of  fal-armoniac,  or 
of  urine,  produce  a feeming  effervefcence,  but  a real  coldnefs  ; this 
fpirit  of  verdigreafe,  being  mix’d  in  the  forefaid  fmall  cylindrical  glafs, 
with  but  moderately  ftrong  fpirit  of  blood,  did  not  only  produce  a 
hiding  noife,  and  numerous  bubbles,  but  an  adtual  heat,  whereby  the 
fpirit  of  wine  in  the  thermometer  was  made  quickly  to  afeend  above  an 
inch  and  a half ; tho’  the  liquors  employed  amounted  not,  both  toge- 
ther, to  two  fpoonfuls. 

Having  into  a wide-mouth’d  glafs  put  as  much  fpirit  of  blood,  as 
would  more  than  cover  the  ball  of  a fmall  feal’d  weather-glafs,  and 
fuffered  this  inftrument  to  (lay  there  a while,  that  the  ambient  liquor  and 
the  included  might  be  reduced  to  the  fame  temper,  as  to  heat  and 
cold  ; we  poured  on  fome  fpirit  of  verdigreafe  made  per  fe , and  ob- 
ferved,  that  tho’  this  fpirit,  with  fome  other  volatile  faline  liquors, 
had  a very  differing  operation,  yet  working  with  our  fpirit  of  blood, 
with  which  it  made  a conflidt  and  excited  bubbles,  there  was  produ- 
ced in  the  mixture  a degree  of  warmth,  fenfible  on  the  outfide  of  the 
glafs  ; but  it  was  much  more  fenfible  in  the  thermometer,  the  liquor 
whereof  afeended  to  a confiderable  height  above  the  former  (lation. 
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towards  which,  when  the  conflict  of  the  two  liquors  was  over,  it  be 
gan,  tho’  flowly,  to  return. 

Since  feveral  falts,  both  volatile  and  fixed,  being  powder’d  and  put 
into  water,  will,  whilft  they  are  diffolving,  fenfibly  refrigorate  it ; and 
on  the  other  fide,  fince  fome  very  fubtile  fpirit,  actually  cold,  being  put 
into  cold  water,  will  quickly  produce  in  it  a fenfible  warmth,  I thought 
proper  to  try,  what  the  fpirit  of  human  blood  would  do,  when  em- 
ploy’d after  the  fame  manner.  Having,  therefore,  placed  a fealed  ther- 
mometer in  an  open-mouth’d  glafs,  furnifh’d  with  as  much  diftill’d 
water  as  would  cover  the  ball  of  the  inftrument,  we  left  it  there  for 
a while,  to  bring  the  internal  liquor  and  the  external  to  the  fame  degree 
of  coldnefs : then  we  poured  upon  the  immerfed  ball  two  or  three 
fpoonfuls  of  fpirit  of  human  blood,  but  perceived  no  alteration  in 
the  thermometer,  unlefs  the  fpirit  of  wine  in  the  ftem  fubfided  a ve- 
ry little. 

We  took  crude  copper,  in  filings,  and  having  poured  on  it  fome 
highly  rectified  fpirit  of  human  blood,  we  fhook  them  together,  and 
in  about  a quarter  of  an  hour,  or  lefs,  perceived  the  menftruum  to 
look  a little  bluifh  •,  and  this  colour  grew  gradually  higher,  till  after 
fome  hours  the  menftruum  had  difiblved  copper  enough  to  make  it 
deeply  blue.  In  fome  circumftances  the  fpirit  of  blood  has  a furpriz- 
ingly  fudden  operation  upon  copper.  For  having  made  a coined  piece 
of  that  metal  clean  and  bright,  and  put  £ drop  or  two  of  our  fpirit 
upon  it  *,  within  about  half  a minute,  th^ verge  of  the  moiftened  part 
of  the  furface  appeared  bluifh,  and  prefently  alter,  the  reft  of  the  wet- 
ted part  acquired  a fine  azure  colour. 

We  alfo  took  filings  of  zink,  or  fpelter,  and  having  poured  on  them 
very  well  rectified  fpirit  of  blood,  weobferved,  that,  even  in  the  cold, 
it  quickly  began  to  work  manifeftly,  tho’  not  vigoroufly  thereon.  But 
being  aftifted  with  a little  heat,  it  diffolved  the  zink  brifkly,  and  not 
without  producing  numerous  bubbles. 

I took  a piece  of  coagulated  blood,  but  not  dry’d,  fomewhat  bigger 
than  a large  pea,  and  cut  from  the  lower  part  of  the  lump,  that  it  might 
be  black.  This  clot  we  put  into  a flender  vial  of  clear  glafs,  that 
the  colour  might  the  better  be  difeerned,  and  then  poured  upon  it  a 
little  rectified  fpirit  of  human  blood,  and  fhook  the  glafs  a little  •, 
whereupon  the  colour  of,  at  leaft,  the  fuperficial  part  of  the  blood, 
was,  in  an  inftant,  manifeftly  changed  ; the  blacknefs  quite  difappear- 
ing,  and  being  fucceeded  by  a very  florid  colour,  like  that  of  fine  fear- 
let.  The  liquor,  alfo,  was  tinged,  but  not  with  near  fo  deep  or  fo 
fair  a red  and  by  the  little  bubbles,  which,  from  time  to  time,  paft 
out  of  the  clot,  it  feemed  to  work  fomewhat  like  a menftruum.  Yet 
foon  after,  coming  to  look  upon  this  lump  of  blood  again,  I found  it 
to  have  much  degenerated  from  its  natural  colour,  to  one  lefs  fair  anti 
more  dark. 
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We  took  alfo  another  clot  of  blood,  like  the  former,  only  one  part  Medicine. 
of  it,  which  had  lain  next  the  air,  was  not  black  ; and  having,  in  a vial 
like  the  former,  poured  on  it  fome  fpirit  of  blood,  taken  out  of  the 
fame  vial,  whence  I took  the  firft  parcel,  the  reddiffi  colour  feemed 
prefently  to  be  much  improved,  and  made  more  fair,  and  like  true  fear- 
let.  But  the  black  was  not  abolilhed,  but  changed  dark  and  dirty. 

Twelve  drams  of  human  blood  were  put  up  into  a bolt-head,  with 
two  drams  of  fpirit  of  human  blood  *,  and  after  they  had  ftood  toge- 
ther for  above  twelve  months,  they  appeared  through  the  glafs,  of  a 
fine  florid  colour,  and  feemed  to  be  little  lefs  than  totally  fluid.  And, 
indeed,  when  we  came  to  open  the  vefiel,  which  was  carefully  ftopt 
with  a good  cork,  and  hard  fealing  wax,  we  found  no  ill  feent,  or 
other  fign  of  putrefadion  in  the  mixture,  and  but  a very  fmall  por- 
tion of  blood  lightly  clotted  at  the  bottom  ; fo  that  the  fpirit  of  hu- 
man blood  feems  to  have  a great  embalming  virtue  ; fince  it  was  able 
for  fo  long  and  fo  well  to  preferve  fix  times  its  weight,  of  a body  fo 
apt  to  concrete  and  putrefie,  as  human  blood  is  known  to  be  ; and, 
probably,  would  have  preferved  it  much  longer,  if  we  had  thought  fit 
to  profecute  the  experiment.  Upon  diddling  this  mixture  with  a ve- 
ry gentle  heat,  the  fird  liquor  that  afeended  was  not  a fpirit,  but  a 
kind  of  phlegm  tho’  afterwards  there  came  up,  befides  a fpirituous 
liquor,  a volatile  fait,  in  a dry  form. 

We  took  a clot  of  human  blood,  of  the  bignefs  of  a bean,  and 
having  put  it  into  a vial,  fo  that  the  part  which  before  was  contiguous 
to  the  air,  was  now  the  undermod  •,  and  the  other,  which  was  blackifli, 
lay  now  the  uppermod  ; we  immediately  poured  upon  it  as  much 
fpirit  of  human  blood,  as  was  more  than  iufficient  to  cover  it  •,  and 
perceived,  that  the  contad  thereof  prefently  began  to  lefien  the  black - 
nefs  of  the  furface  of  the  blood,  and  bring  it  to  a confiderable  degree 
of  floridnefs : and  to  try  whether  that  would  continue,  we  dopp’d  the 
vial,  and  fet  it  by  till  next  morning,  when  looking  upon  it,  we  found 
the  fuperficial  colour  not  to  be  black,  but  dill  red. 

Upon  the  powder  of  dry’d  human  blood,  we  put,  in  a fmall  vial, 
fome  of  the  redified  fpirit  of  human  blood,  which  quickly  diflfolved 
part  of  it,  and  acquired  a deep  and  pleafant  colour  : but  highly  redi- 
fied  fpirit  of  wine  being  put  upon  fome  of  the  fame  powder,  in  a like 
glafs,  did  not  in  many  hours  acquire  any  manifed  tindure  ; and  got 
but  a pale  yellow  one,  even  after  having  been  for  a longer  time  kept 
in  a moderate  heat  i yet  common  water  being  put  upon  another  portion 
of  the  fame  powder,  quickly  appeared,  by  the  colour  it  acquired,  to 
have  difiblv’d  a pretty  deal  of  it. 

Some  of  our  fpirit  of  human  blood,  being  put  upon  two  parcels  of 
curious  vitriol,  that  I had  as  a rarity  from  the  Eafi- Indies , one  whereof 
was  in  lumps,  and  the  other  beaten  to  powder  •,  the  liquor  being  able 
to  diffolve  the  former  but  flowly,  made  little  or  no  froth  •,  but  the 
fpirit  upon  the  latter  working  hadily,  produced  a manifed  one.  And 


480 

Mbpicine. 

l /-\r^ 


What  tin - 
fiures  may  be 
drawn  with 
Jptnt  of  hu- 
man blood . 


Experiments  and  Ohjer vat  ions 

the  folutions  made  of  both  parcels,  were  of  a deeper  and  more  lovely- 
blue,  than  the  mineral  it  felf.  Nor  did  I obferve  in  them  any  precipi- 
tate of  a dark  colour,  as  I have  done  upon  the  mixture  of  fpirit  of 
urine,  and  ordinary  vitriol. 

On  frefh  filings  of  iron,  we  poured  fome  of  our  fpirit,  and  having 
kept  them  a while  together  in  digeftion,  we  found  that  the  liquor  had 
wrought  on  the  metal,  and  produced  a confiderable  quantity  of  a light 
fubftance,  in  colour  aJmoft  like  the  Crocus^  but  fomething  paler.  There 
alfo  appeared  in  the  liquor  many  thin  plates,  like  a kind  of  Terra  foliatay 
which  after  a very  flight  agitation,  being  held  againft  the  fun-beams, 
exhibited  the  colours  of  the  rain-bow,  in  a very  vivid  and  furprizing 
manner  : but  I did  not  perceive  that  the  tall  of  the  liquor  was  con- 
fiderable ferruginous. 

Having  with  a clean  pen  drawn  fome  letters  upon  white  paper,  with 
fpirit  of  human  blood,  and,  as  ’twas  dry,  mov’d  the  unwritten  fide 
over  the  flame  of  a candle  ; we  found  that  this  liquor  may  be  employ’d 
as  an  invifible  ink  ; and  it  feemed  to  be  fomewhat  better  than  thofe 
afforded  by  ferum  and  urine. 

Spirit  of  blood  being  put  upon  Englijh  faffron,  foon  acquired  a fine 
yellow  colour. 

The  fame  put  upon  powder’d  turmeric,  did,  in  the  cold,  extradb 
from  it  a lovely  tindbure,  like  a rich  folution  of  gold  *,  which,  pro- 
bably, may  prove  a good  deobftruent  medicine,  particularly  in  the 
jaundice. 

Upon  fine  powder  of  human  blood,  we  put  fome  moderately  ftrong 
fpirit  of  the  fame  fubjedf,  on  which  the  liquor  began  very  foon  to 
colour  it  felf,  even  in  the  cold  ; and  within  no  long  time  after,  ap- 
peared as  red  as  ordinary  French  claret.  This  extradb  made  me 
fufpecb,  that  the  phlegm  which  was  not  carefully  feparated  from  the 
fpirit  I then  employed,  might  haflen  the  colouration  of  the  menftruum. 
For  which  reafon,  I put  upon  another  portion  of  the  fame  powder, 
fome  redtified  fpirit  of  blood,  fo  well  dephlgmed,  that  it  would  not 
dififolve  a grain  of  the  volatile  fait  of  blood  •,  and  found  that  this 
menftruum  did  not  any  thing  near  fo  foon  draw  a tindbure,  as  the 
other  had  done  ; for  after  feveral  hours,  the  colour  it  had  obtained 
was  but  brown  ; tho’,  after  fome  hours  more,  the  colour  appeared  to 
be  heighten’d  into  a rednefs  ; yet  manifeftly  inferior  to  that  of  the 
phlegmy  fpirit,  whereto  it  did,  however,  in  a longer  time,  grow  almoft 
equal.  By  this  means  we  may  not  only  difguize  the  fpirit  of  blood, 
but  impregnate  it  with  the  finer  parts  of  the  unanalyzed  folid  body, 
which  may,  poflibly,  make  the  fpirit  a remedy  more  proper  for  fome 
difeafes,  or  eonftitutions  : and  this  medicine  I fometimes  call  the  entire 
tindbure  of  human  blood. 

But  to  fhew  that  the  fpirit  of  human  blood  may  extradb  tindbures  out 
of  feme  of  the  hardeft  bodies,  I made  the  following  experiment. 

1 We 
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We  took  Tome  choice  filings  of  fteel,  and  having  put  them  into  a Medicine. 
final  1 glafs-egg,  we  poured  on  them  fome  highly  rectified  fpirit  of  blood, 
and  kept  them  all  night  in  digeftion  with  a moderate  heat.  The  next 
day  we  found  the  menftruum  turn’d  of  a deep  browniffi  red  colour  ; 
and  fome  of  the  filings,  that  chanced  to  flick  to  the  fides  of  the  glafs, 
feemed  to  have  been,  either  by  exhalations  from  the  menftruum,  or, 
perhaps,  by  the  tranfient  contaCt  of  it,  as  it  was  pouring  in,  turn’d 
into  a kind  of  yellow  Crocus  martis.  Having  kept  the  menftruum  and 
the  filings  together,  in  the  fame  egg,  for  fome  days  longer,  the  colour 
was  grown  opake,  and  appeared  to  be  black,  when  viewed  in  anycon- 
fiderable  bulk  : but  it  had  another  appearance,  when  thin  fpread  upon 
white  paper. 

Sufpecfting  that  our  fpirit  would  work  upon  fteel,  in  another  manner 
than  common  acid  folvents,  we  poured  fome  of  the  tin&ure,  drawn 
from  filings  of  fteel,  upon  a frefh  tinCture  of  galls  in  common  water, 
but  did  not  find  that  this  liquor  would,  with  the  infufion,  make  any 
inky  mixture  * nor  that  the  precipitate,  which  was  quickly  produced, 
was  of  a black,  much  lefs  of  a true  inky  colour. 

I put  fome  fpirit  of  human  blood  upon  fine  powder’d  amber,  and 
kept  them  in  digeftion  for  fome  days,  giving  a moderate  degree  of  heat ; 
but  we  obtained  not  any  confiderable  tin&ure  : perhaps  the  fpirit  was 
not  yet  highly  enough  rectified,  or  the  amber  not  fo  proper  to  yield 
its  tin&ure,  as  I have  feveral  times  found  the  courfer  and  deeper  colour- 
ed fort  to  be. 

Having  put  fome  fpirit  of  human  blood  upon  feed-lac,  tho*  this  be 
a refinous  gum,  and  of  no  eafy  folution,  the  fpirit  foon  became  tinged, 
as  I expe&ed,  becaufe  I conjectured,  that  the  rednefs  apparent  in  many 
of  thefe  grains,  is  but  fuperficial,  and  proceeds  from  fome  adhering 
blood  of  the  little  infefts,  that  by  their  biting  occafion  the  production 
of  this  gum,  upon  the  twigs  of  the  tree  where  the  lac  is  found.  So 
that  the  tinCture  feems  not  to  be  drawn  from  the  lac  it  felf,  but  rather 
to  be  afforded  from  the  blood  of  thefe  little  animals,  which  the  fpirit 
of  human  blood,  that  will  draw  tinCtures  from  dry’d  man’s  blood,  dif- 
folves  : and  this  tinCture  may,  probably,  be  a good  medicine  ; fince 
moft  of  the  infe'Cts  ufed  in  phyfic,  as  millepedes,  bees*  &c.  even  in 
our  colder  climates,  afforded  remedies  of  very  fubtile  and  piercing  parts, 
and  of  confiderable  efficacy. 

I have  found,  by  trial  purpofely  made,  that  the  highly  rectified  The  coagula- 
fpirit  of  human  blood,  being  well  mixed,  by  fhaking,  with  at  leaft  an  ting  power  of 
equal  part  of  vinous  fpirits,  which  wou’d  burn  all  away,  there  will  pre-  n' 
fently  enfue  a coagulation  or  concretion,  either  of  the  whole  mixture, 
or  a great  portion  of  it,  into  corpufcles  of  a falinte  forfn,  that  cohering 
loofely  together,  make  up  a confident  mafs;,  tho’  very  foft  : and  in 
this  form  it  may  remain,  as  far  as  I have  yet  try’d,  for,  perhaps1,  fe- 
veral months,  or  weeks  at  leaft,  if  it  be  kept  in  a cool  place. 

Q.qq 


In 


4§2 


Medicine. 


Its  precipita- 
ting power. 


The  affinity 
between  fpirit 
oflumanllood , 
fome  chymical 
oils,  and  • vi- 
nous fpirits . 


Experiments  and  Observations 

In  a frofty  feafon  we  expofed,  late  at  night,  two  or  three  fpoonf- 
full  of  fpirit  of  human  blood,  being  but  moderately  ftrong  ; and  tho* 
the  cold  of  that  feafon  had  throughly  frozen  a vial  almoft  full  of  oil 
of  vitriol  ; and  the  night  wherein  our  fpirit  was  expofed,  was  mode- 
rately frofty,  yet  the  next  morning  we  did  not  find  fo  much  as  any 
fuperficial  ice  upon  it  : but  having  removed  the  vial  into  a mixture  of 
powder’d  ice,  and  common  fait,  we  found,  in  no  very  long  time,  that 
moft  part  of  the  fpirit  was  turned  into  thin  plates  of  ice,  which  join’d 
clofe  together,  and  had  their  edges  upwards,  like  thofe  of  the  leaves 
of  a book,  when  held  with  its  back  downwards. 

Of  the  precipitating  power  of  fpirit  of  human  blood,  I have  yet 
obferved  nothing  peculiar  ; but,  as  far  as  I have  had  occafion  to  try, 
it  has,  in  common  with  thofe  other  volatile  fpirits  which  I call  urinous, 
a power  of  precipitating  moft  bodies  that  are  diftolved  in  acid  men- 
ftruums. 

I have  made  trial  upon  red-lead,  diftolved  in  the  acid  fait  of  vine- 
gar, filver  in  Aqua  fortis , gold  in  Aqua  regia , and  tin  in  an  appropriated 
menftruum.  I,  alfo,  with  our  fpirit,  precipitated  the  folutions  of  fe- 
veral  other  bodies,  and,  particularly,  out  of  a folutionof  common  fait, 
made  in  common  water,  we  could  readily  precipitate  with  the  fpirit  of 
blood,  a fubftance  that  looked  like  a white  earth  : and  fuch  a fubftance 
I obtained,  in  far  greater  quantity,  from  that  which  the  falt-makers 
call  bittern  ; which  ufually  remains  in  their  falt-pans,  after  they  have 
taken  out  as  much  as  would  coagulate  in  figured  grains. 

The  fpirit  of  human  blood  in  part  precipitates  Dantzick  vitriol  dif- 
folv’d  in  water. 

We  attempted  to  make  Aurum  fulminans , by  precipitating  a folution 
of  gold,  made  in  Aqua  regia , with  fpirit  of  human  blood  ; by  dulcify- 
ing the  precipitate  with  common  water,  and  then  drying  it  leifurely  ; 
and  fucceeded  in  the  attempt. 

There  feems,  in  the  popular  fenfe  of  the  word,  to  be  an  affinity 
between  rectified  fpirit  of  human  blood,  and  pure  fpirit  of  wine  *,  fince 
we  have  obferved,  that,  being  put  together,  they  will  readily  coagulate, 
and  continue  united  for  a long  time.  And,  it  is  very  probable,  that 
the  like  afiociation  may  be,  alfo,  made  with  other  ardent  fpirits,  pre- 
pared by  fermentation. 

We  have,  likewife,  formerly  noted,  that  our  fpirit  will  make  a 
folution  of  the  finer  parts  of  human  blood  well  dry’d  ; which  feems  to 
be  the  effedl  of  fome  affinity  or  congruity  between  the  fpirit  and  the 
body  it  works  on  •,  becaufe  a highly  redtified  vinous  fpirit  would  not, 
that  I could  fee,  draw  any  tindture  from  it. 

With  lixiviate  liquors,  fuch  as  are  made  of  fait  of  tartar,  fixed 
nitre,  &V.  refolv’d  in  the  air,  or  otherwife,  the  chymifts  will  expedt, 
that  the  fpirit  of  blood  fhould  have  an  affinity  j fince  they  efteem 
all  thefe  liquors  alkalies  ; tho’  this  be  volatile,  and  thofe  be  fixed. 
But  tho’  thefe  liquors  comport  well  with  one  another,  yet  we  find  not 
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that  they  ftri&ly  aflociate  by  coagulation,  as  the  fpirit  of  blood  does  Medicine. 
with  fpirit  of  wine. 

The  fame  fpirit  of  blood  readily  mingles  with  that  fpirit  of  vege- 
tables, that  I call  adiaphorous ; which  argues,  that  there  is  fome  affinity 
between  them,  or  rather,  that  there  is  not  any  manifeft  hoftility,  or 
contrariety. 

The  like  relation  may  be  found  between  fpirit  of  blood,  and  many 
other  liquors;  but  tho’  there  is,  manifeftly,  a near  relation  between  the 
fpirit  of  human  blood  and  the  oil ; fince  they  both  proceed  immedi- 
ately from  the  fame  body ; yet  even  dephlegmed  fpirit  of  blood  being 
fhaken,  and  thereby  confounded  with  its  oil,  will  quickly  feparate 
again  ; tho’  with  fpirit  of  wine  (which  is,  according  to  the  chymifts,  a 
liquid  fulphur,  as  well  as  the  oil)  it  will  permanently  unite,  notwith- 
ftanding  that  thele  two  liquors  belong  even  to  different  kingdoms,  the 
animal  and  the  vegetable. 

With  the  effential  oils  of  aromatic  vegetables,  or,  at  leaft,  with  fome 
of  them,  the  well  rectified  fpirit  of  human  blood  feems  to  have  a great- 
er affinity.  For,  having  taken  a dram  of  this  liquor,  and  an  equal 
weight  of  oil  of  anifeeds,  drawn  in  an  alembic,  and  ffiaken  them  well 
together,  they  made  a foft,  or  femi-fluid  white  coagulum,  which  con- 
tinued in  that  form  for  a day  or  two,  and  probably,  would  have  long- 
er done  lb,  if  I had  not  proceeded  further  with  it. 

But  fufpecling,  tho’  fpirit  of  blood  would  not  totally  mix  with 
effential  oils,  it  might  either  communicate  fome  faline  parts  to,  or 
work  a change  in  them  ; I digefted,  for  a while  in  a glafs  with  a long 
neck,  fome  redtify’d  fpirit  of  human  blood,  and  a convenient  quantity 
of  oil  of  anifeeds ; and  found,  that  the  oil  grew  of  a high  yellow  co- 
lour, and  afterwards  attained  to  a rednefs : which  may,  poffibly,  fug- 
geft  a hint,  as  to  the  caufe  of  fome  changes  of  colour,  produced  in 
fome  of  the  fluids  of  the  body. 

Upon  the  affinity,  or  congruity  of  the  fpirit  of  blood  with  that  of 
wine,  and  with  fome  effential  oils,  I founded  a way  of  taking  off  the 
offenflve  fmell  of  fpirit  of  human  blood  ; which  is  the  only  thing  that 
is  likely  to  keep  the  more  delicate  fort  of  patients  from  employing 
fo  ufeful  a medicine  : but  till  experience  is  duly  confulted,  I ffiall 
retain  a doubt,  whether  the  way  employed  to  deprive  our  fpirit  of  its 
ill  fcent,  will  not  alfo  deprive  it  of  part  of  its  efficacy.  On  the  other 
fide,  it’s  probable,  that  thefe  aromatiz’d  fpirits  may,  by  being  im- 
pregnated with  many  of  the  finer  parts  of  the  oils,  employ’d  to  cor- 
redt  their  odour,  be  likewife  endowed  with  the  virtues  of  thofe  oils, 
which  are  liquors  that  feem  to  confifl:  of  the  nobleft  parts  of  the  vege- 
tables that  afford  them. 

. To  aromatize  fpirit  of  human  blood,  we  employed  two  different 
ways ; firft,  we  took  a convenient  quantity  of  well  rectify’d  fpirit  of 
blood,  and  having  put  it  into  a glafs-egg,  we  added  to  it  as  much, 
or  half  as  much  effential  oil  of  anifeeds,  lor  initance,  and  having 

-Q^q  q 2 ffiaken 


Experiments  and  Ohjervations 


Medicine,  fhaken  thefe  liquors  together,  to  mix  them  very  well,  we  plac’d  the 
glafs,  in  a fit  pofture,  in  a furnace  where  it  fhould  not  have  too  great 
a heat ; by  which  means  the  flight  texture  of  the  coagulum  being 
diffolved,  part  of  the  oil  appeared  by  it  felf,  floating  at  the  top  of  the 
fpirit ; whence,  being  feparated,  the  remaining  liquor  was  whitifh  and 
without  any  ill  fcent  ; the  fmell  predominant  in  it  being  that  of  the 
anifeeds,  of  which  it  tailed  ftrongly  ; tho’  the  faline  fpirituous  parts  of 
the  blood  in  this  liquor  retain’d  a confiderable  degree  of  their  brifk  and 
piercing  tafl. 

The  other  way  we  ufed  to  aromatize  our  fpirit  of  blood,  was,  by 
employing  a medium,  to  unite  it  with  efiential  oils.  For  which  pur- 
pofe,  in  a vinous  fpirit,  fo  dephlegmed,  that  in  a filver  fpoon  it  would 
totally  burn  away,  we  diffolved,  by  fhaking,  a convenient  proportion  of 
an  effential  oil  ; and  to  this  folution  added  a convenient  quantity  of  our 
rectified  fpirit  of  blood  ; and  having,  by  fhaking,  mixed  them  as  well 
as  we  could,  we  fuffered  the  expected  coagulum  to  reft  for  fome  time  ; 
after  which  it  appeared,  that  fome  of  the  oil  was  revived,  and  fwam 
in  drops  diftindt  from  the  other  liquor,  which  confided  of  a mixture 
of  the  two  fpirits,  impregnated  with  the  particles  of  the  oil  they  had 
intercepted  and  detained.  This  liquor  abounded  with  little  concretions, 
made  by  the  coagulation  of  the  fanguineous  and  vinous  fpirit.  And 
thefe,  with  a very  gentle  heat,  fublimed  in  the  form  of  a volatile  fait, 
to  the  upper  part  of  the  glafs  i which  fait  feemed  to  have  a lefs  pene- 
trating odour,  than  the  meer  volatile  fait  of  human  blood  ; but  had 
quite  loft  its  ill  fmell,  as  had,  alfo,  the  remaining  liquor  y both  being 
moderately  imbued  with  that  of  the  oil. 

I thought  it  worth  trying,  whether  there  was  any  affinity  between 
our  fpirit  and  the  highly  rectified  oil  of  petroleum  ; and  having  fha- 
ken together  a convenient  quantity  of  each,  in  a new  vial,  they  pre- 
fently  turn’d  into  a white  mixture.  And  tho’,  after  it  had,  for  many 
hours,  been  left  to  fettle,  the  greater  part  of  the  oil  fwam  above  the 
fpirit  •,  yet  there  appeared,  betwixt  the  two  liquors,  a large  quantity 
of  a whitifh  matter,  which  feem’d  to  be  produced  by  the  precipitation 
or  union  of  many  particles  of  the  fpirit  and  oil,  more  difpofed  than 
the  reft  to  combine  with  one  another. 

Tve  relation  ’Tis  known  that  the  contadl  of  the  air  has  a manifeft  operation 
between  fpirit  up0n  extravafated  blood,  by  changing  its  colour  from  black  to  a florid 

tn’dtheai'e  rec^?  *n  furface  which  is  expofed  to  it.  We  thinly  fpread,  upon 
i -a  , ar>  a pjece  Gf  white  paper,  fome  fmall  filings  of  copper,  and  wetted  them 
well,  without  covering  them  quite  over,  with  a few  drops  of  good 
fpirit  of  blood  ; by  which  means,  being  very  much  expofed  to  the  free 
air,  the  adtion  of  the  liquor  was  fo  much  promoted,  that  within  a mi- 
nute or  two  it  did,  even  in  the  cold,  begin  to  acquire  a bluifh  colour  ; 
and  fooner  than  one  would  have  expected,  that  colour  was  fo  height- 
ned  as  to  become  blue.  But  when  I put  another  parcel  of  the  fame 
filings  into  a vial,  and  covered  them  with  fpirit  of  blood,  and  then 
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ftopt  rlie  vial,  to  keep  it  from  the  external  air,  the  liquor  would  not, 
in  fome  hours,  acquire  fo  deep  a colour. 

Having,  in  a clear  cylindrical  vial,  about  an  inch  in  diameter,  put 
more  filings  of  copper  than  were  requifite  to  cover  the  bottom,  we 
poured  upon  them  fo  much  fpirit  of  human  blood,  as  ferv’d  to  fwim 
a finger’s  breadth  above  them.  This  liquor,  becaufe  of  the  quantity 
of  air,  contain’d  in  the  vial,  did,  within  few  hours,  acquire  a rich 
blue  colour,  which,  after  a day  or  two,  began  to  grow  more  faint, 
and  continued  to  do  fo  gradually  till  it  almoft  vanifhed  ; yet  the  li- 
quor was  not  altogether  limpid,  or  colourlefs,  as  I have  often  had  it 
with  fpirit  of  urine,  or  of  fal-armoniac  ; which  remains  of  bluifhnefs 
I attribute  to  the  great  quantity  of  air,  included  in  the  vial,  with  fo 
fmall  a quantity  of  liquor.  And  tho’  I thought  it  poffible,  that 
length  of  time  might  deftroy  thefe  remains  of  bluifhnefs  alfo,  yet, 
without  waiting  for  that,  I unftopt  the  vial,  and  perceived,  in  about 
two  minutes,  the  furface  of  the  liquor,  where  it  was  touch’d  by  the 
frefh  air,  became  blue  ; and  perhaps  in  lefs  than  a quarter  of  an  hour,- 
the  whole  body  of  the  liquor  had  attained  a deeper  colour  than  that 
of  the  fky  ; which  colour,  the  vial  being  feafonable  and  carefully  ftopt, 
began  in  two  or  three  days  to  grow  paler  again. 

Into  a flender  cylindrical  vial  we  put  filings  of  copper,  more  than 
enough  to  cover  the  bottom,  and  then  pouring  on  fome  fpirit  of  hu- 
man blood,  till  it  reach’d  about  an  inch  above  the  filings,  we  ilopt 
the  glafs  clofe  ; and,  as  we  expected,  the  menftruum  dilfolved  fome  of 
the  metal,  and  acquired  upon  it  a deep  blue  colour,  which,  by  keep- 
ing the  veffel  in  a quiet  place,  for  fome  days,  by  degrees  difappeared, 
and  left  the  liquor  like  water.  And  then  the  glafs  being  unftopt,  there 
appeared  a fine  blue  furface  between  the  confines  of  the  air  and  the  li- 
quor, in  a minute  or  lefs  ; and  this  fine  colour,  extending  it  felf  down- 
wards, was,  in  no  long  time,  diffufed  through  the  whole  body  of  the 
liquor  ; and  that  fo  plentifully,  as  to  render  it  almoft  opake.  But  tho’ 
I kept  the  glafs,  for  many  days  after,  well  ftopt,  yet  the  colour  did  not 
difappear,  as  was  expedted,  but  continued  very  intenfe. 

And  having  poured  fome  of  our  fpirit  upon  well  powdered  Lap.. 
Ar menus,  the  liquor  did,  even  in  the  cold,  and  in  no  long  time,  acquire 
a deep  and  lovely  blue,  almoft  like  the  folution  of  filings  of  crude 
copper,  made  with  the  fame  menftruum. 

I alfo  made  the  like  experiments  fucceed,  with  other  fpirits  abound- 
ing in  volatile  faltsj  and,  indeed,  I found,  by  a careful  tryal,  that  by 
means  of  a volatile  fpirit,  made  without  any  fubftance  afforded  from 
the  body  of  man,  I could,  with  filings  of  copper,  make  an  experiment’ 
very  like  the  preceeding  •,  tho’  in  this  the  repeated  contadt  of  the  air 
produc’d  in  the  liquor  not  a blue,  but  a green  colour. 

Spirit  of  vinegar  being  put  upon  the  florid  fuperficies  of  a parcel  of 
human  blood,  very  quickly  deprived  it  of  its  frelh  fcarlet  colour  j and 
made  it  of  a dark  or  dirty  one, . 
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The  juice  of  a letnmon  fqueezed  upon  the  florid  furface  of  blood, 
prefendy  impair’d  the  colour  ; but  did  not  appear  to  alter  it  any  thing 
near  fo  much  as  the  fpirit  of  vinegar. 

Juice  of  oranges  chang’d  the  colour  of  the  florid  furface  of  blood, 
lefs  than  juice  of  lemmons. 

The  black  or  lower  part  of  a portion  of  human  blood,  being  turn’d 
uppermoft,  and  thereby  expofed  to  the  air,  within  three  quarters  of  an 
hour,  acquired  by  the  contact  of  it,  a pleafant  and  florid  colour. 

But  if  upon  the  black  furface  of  the  blood  fome  good  urinous  fpirit 
were  dropt,  an  alteration  would  immediately  be  made  ; and  a pleafant 
red  colour  prefendy  appear  on  the  furface  of  the  blood. 

Fixt  alkalies,  or  lixiviate  falts,  refolv’d  per  deliquium , likewife  al- 
ter’d the  black  fuperficies  of  the  blood  to  a red  colour  ; but  not  fo 
florid  or  pleafant  as  that  produc’d  by  the  urinous  fpirit.  The  frefli 
juice  of  the  leaves  of  fcurvy-grafs  being  drop’d  upon  the  black  fuper- 
flcies  of  a lump  of  human  blood,  feem’d  prefendy  to  make  fome  change 
in  the  colour  of  it,  which  we  judg’d  to  be  fomewhat  reddiili,  incli- 
nable to  florid. 

Having,  in  an  unftopt  glafs,  put  fome  fpirit  of  human  blood  into  a 
receiver,  placed  upon  our  pneumatic  engine,  and  withdrawn  the  incum- 
bent air  by  pumping  •,  the  fpirit  of  blood  feem’d  to  afford  lefs  and 
fewer  aerial  bubbles,  than  fuch  a quantity  of  common  water  it  felf 
would,  probably,  have  done. 

Having  unexpectedly  found  a vial,  that  was  written  upon  above 
twelve  years  before,  and  infcribed  fpirit  of  human  blood,  it  appear’d 
to  have  been  very  loofely  ftopt ; yet  not  fo,  as  to  give  caufe  to  think 
the  liquor  was  much  waited.  But  it  had  acquired  a deep  colour  al- 
moft  like  that  of  red  wine,  and  was  fo  difpirited  and  itrengthlefs, 
that  it  appeared  to  be  very  little  other  than  naufeous  phlegm.  Hence 
we  may  guefs,  how  little  a portion  of  the  noble  and  genuine  fpirit, 
or  fait,  may  fuffice  to  make  a liquor  pafs  for  fpirit  of  human  blood. 

That  there  is  in  the  fpirit  of  human  blood  fuch  a thing  as  a chy- 
mift,  or  a vulgar  philofopher,  would  call  hoftility,  or  an  antipathy  to 
acids,  has  been  plainly  intimated  already.  I now  add,  that  our  fpirit 
exercifes  this  hoftility  againft  more  than  one  fort  of  acid  fpirits  ; tho* 
perhaps  they  differ  widely  from  one  another  ; as  fpirit  of  fait,  fpirit 
of  nitre,  fpirit  and  oil  of  vitriol.  Aqua  fortis,  Aqua  regia , &c.  and  even 
againft  natural  acids  too  i as  I found  by  the  conflict  it  would  make 
with  frefh  juice  of  lemmons,  which  it  would  put  into  a confufed  agi- 
tation, accompany’d  with  bubbles.  And  this  was  yet  the  more  evi- 
dent, when  I employed  the  volatile  fait  of  blood  ; that  is,  the  fpirit  in 
a dry  form  : for  having  fqueez’d  upon  a parcel  of  this,  fome  juice  of 
lemmons,  there  was  prefently  excited  a great  commotion,  accompa- 
ny’d not  only  with  froth  but  noife.  Nay,  further,  this  hoftility  ex- 
tends even  to  the  invinble  effluvia  of  liquors,  as  appears  by  putting 
any  ftrong  acid  fpirit,  as  of  fait,  or  ol  nitre,  &V.  into  a wide-moirth’d 
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vial,  and  fome  well  dephlegmed  fpirit  of  blood  into  another  ; for  Medicine. 
when  I purpofely  inclined  thefe  glades  fo  towards  each  other,  that 
their  lips  almoft  touched,  and  their  refpeCtive  liquors  were  ready  to 
run  out  •,  tho’  neither  of  the  liquors  did  at  all  emit  vifible  fumes,  whilft: 
they  were  kept  afunder,  with  their  glaffes  unllopp’d  •,  yet  now  the 
fumes,  meeting  in  the  air,  would  make  little  coalitions,  vifible  in  the 
form  of  alcending  frnoke  : and  this  production  of  fmoke  would  long 
continue,  if  the  vials  were  ftill  held  near  together. 

We  took  fome  pure  volatile  fait  of  human  blood,  and  having  juft 
fatiated  it  with  fpirit  of  nitre,  we  flowly  evaporated  the  fuperfluous 
moifture,  that  the  acid  and  urinous  falts  might  be  united  into  a dry- 
concretion  ; from  which  my  defign  was  to  feparate  them  again  ; the 
fait  of  blood  in  its  priftine  form,  and  the  fpirit  of  nitre  in  the  form 
of  falt-petre.  To  effect  this,  we  put  the  compound  fait  into  a fmall 
bolt- head,  with  a long  (lender  neck  ; and  then  added  to  it  a convenient 
quantity  of  fait  of  tartar,  and  as  much  di hilled  water,  as  fufficed  to 
make  the  mixture  fomewhat  liquid  ; to  promote  the  aCtion  of  the 
contrary  Tilts  upon  one  another.  By  thefe  mutual  aCtions  we  fup- 
pos’d,  that  the  faline  parts  of  nitre,  being  more  agreeable  to  the 
fixed  fait  than  to  the  volatile,  would  forfake  the  fait  of  blood,  and 
fuffer  it  to  fublime  •,  and,  accordingly,  having  kept  the  glafs,  where- 
in the  mixture  was  made,  for  a competent  time  in  a convenient  heat, 
a large  proportion  of  fine  volatile  fait  afeended  in  a dry  form  into  the 
neck. 

Having  put  to  fome  of  the  fpirit  of  human  blood,  a fmall  quantity 
of  exceeding  ftrong  fpirit  of  nitre,  there  was,  upon  the  conflict  of  the 
two  liquors,  excited  fo  great  a quantity  of  thick  white  fumes,  that  I 
could  not  but  wonder  at  it  ; having  never  feen  any  thing  of  that  kind 
comparable  to  it.  And  thefe  fumes  circulating  long  in  the  cavity  of 
the  glafs,  whereof,  perhaps,  a tenth  part  was  full  of  liquor,  did,  many 
of  them,  tho’  the  veffel  were  wide-mouthed,  fall  back  and  run  down 
the  fides  of  the  glafs  into  the  ftagnant  mixture,  as  if  they  had  com- 
pos’d ftreams  of  a milky  liquor.  And  when,  at  length,  after  thefe 
fumes  had  difappeared,  we  dropt  in  a little  more  of  the  fame  fmoak.- 
ing  fpirit  of  nitre,  the  like  ftrange  plenty  of  white  exhalations  pre- 
sently enfued,  and  continued  to  circulate  for  a great  while  in  the  open 
glafs ; the  mixture  in  the  mean  time  appearing  reddifh.  Being  fettled, 
and  feeming  to  have  been  fo  difcoloured  by  a fattifh  fubftance,  we 
put  to  it  a little  rain,  or  diftill’d  water  •,  and  having  by  filtration  fe- 
parated  it  from  the  feces,  and  flowly  evaporated  the  liquor  thus  cla- 
rified, the  faline  parts  fhot  into  cryftals  much  of  the  fhape,  and  crofs- 
ing  one  another  after  the  manner  of  Stiriae  of  falt-petre  ; but  their  co- 
lour, after  a while,  appeared  yellow,  as  if  fome  oily  fubftance  were 
yet  mixed  with  them. 

And  tho%  on  feveral  occafions,  the  fpirit  of  blood  appeared  oily,  yet 
L once  had  fome  diftill’d  from  another  parcel  of  blood,  which,  after 
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Medicine,  having  been  kept  for  a year,  was  limpid  and  colourlefs,  like  an  ordi- 
b'TV  nary  vegetable  fpirit. 

Some  of  the  fore-mentioned  cryftals  being  put  upon  well  kindled  char- 
coals, prefently  melted,  and  burnt  away  with  a noife  like  that  of  falt- 
petre  •,  but  the  flame  feemed  not  quite  fo  flatulent,  and  differed  in  colour  ; 
being  not  at  all  blue,  but  very  yellow.  After  the  deflagration  was  quite 
over,  I found  an  odd  fixt  fubftance  left  upon  the  coals  *,  for  it  was  not 
of  a light  colour,  nor  of  an  incoherent  body  like  afhes,  but  a little  lump 
of  a brittle,  dirty-coloured  matter,  in  which  I could  not  perceive  an 
alkalizatetaft,  and,  indeed,  fcarce  any  at  all.  And  this  fubftance  being 
held  in  the  flame,  became  red-hot,  without  appearing  deftroyed,  no 
more  than  afterwards  it  did,  by  being  long  kept  upon  a glowing  coal. 

Having,  by  degrees,  mixed  our  fpirit  of  blood,  with  as  much  good 
fpirit  of  nitre  as  it  wou’d  manifeftly  work  on,  there  were,  with  noife, 
produced  numerous  bubbles  ; and  being  kept  in  a quiet  place,  till  after 
the  liquors  had  quite  ceafed  to  work  on  one  another,  it  began  to  appear, 
that  notwithftanding  all  our  care  to  free  the  fpirit  of  blood  from  oil, 
fomething  oleaginous,  that  had  been  concealed  in  it,  was  partly  fepa- 
rated  by  this  operation  ; fince  not  only  a reddifh  colour  was  produced 
by  it,  but  after  a while  the  furface  of  the  liquor  was  covered  with  a 
film  fuch  as  I have  often  obferved  in  faline  liquors  greatly  impreg- 
nated with  antimony,  or  other  fulphureous  bodies.  And  this  thin 
membrane  had  its  fuperficies  fo  difpos’d,  that  looking  upon  it  with 
the  eye  placed  conveniently,  it  appear’d  adorn’d  with  vivid  colours  of 
the  rain- bow  ; and  in  the  fame  order  they  are  feen  in  the  clouds. 

’The medicinal  As  far  as  I have  obferved,  we  do  not  regularly  meet  with  any  acid 
'virtues  of  /pi-  fubftance  ( unlefs  we  except  the  Succus  pancreaticus ) in  a found  human 
’blood  J Txte>-  body  ’ but  tbe  feveral  parts  of  it,  whether  folid  as  bones,  or  liquid 
na/ly  apply d.  as  bio°d,  afford  in  diftillation  plenty  of  liquor,  impregnated  with 
volatile  fait  ; whence  I am  induced  to  think,  that  the  fpirit  of  human 
blood,  wherein  fuch  a fait  abounds,  and  whereof  it  is  the  principal 
and  predominant  ingredient,  may,  probably,  have  notable  operations 
upon  the  human  body,  and  afford  medicines  of  great  efficacy  in  many 
difeafes.  And  tho’  againft  moft  of  thefe  it  is  to  be  internally  given, 
yet  there  are  fome  in  which  it  may  be  fuccefsful,  when  but  externally 
adminiftred.  For,  fince  well  rectified  fpirit  of  human  blood  abounds 
with  very  fubtile  particles,  which,  in  point  of  taft,  odour,  diffufive- 
nefs,  and  penetrancy,  much  refemble  thofe  of  ftrong  fpirits  of  urine, 
of  hartfhorn,  and  of  fal-armoniac  ; we  may,  very  probably,  expeft 
to  find  the  fame  virtues  in  the  fpirit  of  blood,  that  experience  has 
ihewn  belong  to  them. 

I have  fcarce  ever  feen  any  medicine  operate  fo  fuddenly  in  hyfteric 
fits,  as  a well  dephlegmed  fpirit  of  fal-armoniac  ; (which  is,  in  effeift, 
chiefly  a fpirit  of  amine  *,  a liquor  feparated  from  blood)  and  this  by 
being  barely  applied  to  the  noftrils.  And  even  in  agonizing  perfons, 
where  it  could  not  recover  them,  it  wou’d  frequently,  for  the  time, 
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ring  them  out  of  their  fwoons,  and  make  them  know  and  under-  Medicine'. 
(land  the  affiftants,  and,  perhaps,  fpeak  to  them  too  •,  of  which  I 
could  give  inftances.  A patient  of  Dr.  Willis'^  being  in  an  apoplectic 
fit,  was,  by  the  DoCtor  at  his  going  out  of  town,  committed  to  the  care 
of  a very  ingenious  phyfician,  who  complain’d  to  me,  that  they  could 
r.ot  hope  for  any  fuccefs  of  their  remedies  *,  fhe  being  ftupid , and  having 
fhut  her  mouth  fo  clofe,  that  they  could  not  get  any  thing  down  ; 
upon  which  I gave  him  a very  fubtile  fpirit,  either  of  fal-armoniac, 
or  fome  other  volatile  and  liquid  alkali  ; by  applying  which  to  her 
nofe,  the  phyfician  found  he  could  prefently  make  her  open  her  eyes, 
and,  in  part  come  to  her  felf  •,  but  then  fhe  wou’d  again,  when  the 
glafs  was  removed,  foon  relapfe.  But  having  by  thofe  frequent 
viciffitudes,  gain’d  fome  time,  and  got  a medicine  for  his  purpofe,  he 
then  held  the  glafs  to  her  nofe  long  together  ; by  which  means  fhe 
fo  recover’d  her  fenfes,  that  fhe  was  prevail’d  upon  to  take  the  medicine  ; 
and  tho’,  afterwards,  upon  removal  of  the  vial,  fine  returned  into  a 
fenfiefs  flate,  yet  by  the  help  of  the  urinous  fpirit,  they  kept  her  alive, 
till  the  medicine  fhe  had  taken  began  to  aCt,  and  make  a large  evacua- 
tion ; which  rouzed  her,  and,  by  degrees,  relieved  her.  But  in  fuch 
difficult  and  defperate  cafes,  I am  not  content  that  a vial,  with  a long 
neck,  be  held  to  the  nofe,  but  fometimes  order,  that  little  pellets  of 
lint,  or  cotton,  be  dipt  into  the  fpirit,  and  thruft  up  the  noftrils  *,  the 
fame  thing  I would  advife,  if  need  fhould  require  it,  in  the  adminiftra- 
tion  of  fpirit  of  human  blood.  And  as,  for  external  ufes,  I make  a 
particular  preparation  of  fpirit  of  fiil-armoniac,  or  of  urine,  that  is 
more  ftrong  and  piercing  than  that  prepared  in  the  more  ordinary 
way  ; fo  to  improve  our  fpirit  of  blood,  we  put  to  fome  dry’d  vola- 
tile fait  of  human  blood,  as  much  fpirit  of  nitre  as  wou’d  juft  ferve  to 
fatiate  it ; and  then,  by  evaporation,  obtained  an  anomalous  kind  of 
compound  fait,  which  afterwards,  becaufe  we  defired  a medicine  in  a 
dry  form,  we  fublimed  from  an  equal  weight  of  frit  of  tartar  *,  a body 
fit  to  retain  not  only  the  phlegmy  parts,  but  the  oleaginous  too, 
that  often  lie  conceal’d  in  volatile  falts  and  liquors,  wherein  they 
do  not  at  firft  appear,  and  to  which  the  greateft  part  of  their  fetid  or 
offenfive  fmell,  may,  probably,  be  imputed  : by  this  means  we  obtained 
a dry  white  fait,  of  a very  piercing  feent.  And  to  bring  over  the 
faline  part  of  blood,  in  a liquid  form,  which,  for  the  ufe  of  fmelling, 

I commonly  prefer  to  the  dry  ; we  mixed  two  parts  of  dry’d  human 
blood,  with  three  of  lime,  and  then  diftill’d  them  with  a ftrong  fire  *, 
whereby  we  obtained  much  fpirit,  unaccompanied  with  any  volatile 
ialt  in  a dry  form  •,  which  fpirit  feem’d,  even  without  rectification,  to 
have  a ftronger  fmell,  and  a more  fiery  taft,  than  other  fpirit  of  blood, 
after  rectification.  And  if  we  had  taken  more,  or  ftronger  lime,  we  • 
fhould,  probably,  have  had  lefs  oil,  and  a more  piercing  fpirit  ; fince 
the  lime  wou’d,  probably,  have  retained  mod  of  the  oil,  and,  perhaps, 
all  the  fuperfluous  moifture. 
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I have,  likewife,  often  found,  that  (light  head-aches  have  been 
cured  in  lefs  than  a quarter  of  an  hour,  by  the  bare  fmell  of  fome 
of  thefe  well  depurated  volatile  alkalies  ; and  have  been  particularly 
relieved  by  that  of  human  blood  ; very  rarely,  for  thefe  many  years, 
ufing  any  other  medicine,  to  free  my  felf  from  pains  of  the  head. 
And  even  violent  and  durable  pains  of  that  part  have  been,  if  not 
quite  removed,  yet  much  leffen’d  by  the  fame  remedy  often  repeated  ; 
which  I have,  likewife,  obferved  to  be  ufually  very  effectual  in  faint- 
ings,  efpeciallv  thofe  of  hyfterical  women,  and  hypochondriacal  men  : 
whence  our  fpirit  of  human  blood,  which  is  a liquor  that  in  many 
qualities  manifeftly  refembles  other  volatile  alkalies,  and  which,  when 
well  freed  from  its  oil,  can  fcarce  be  diftinguifh’d  from  other  urinous 
fpirits,  may,  by  its  odour,  be  available  in  the  like  diftempers.  But 
for  the  more  delicate  patients,  the  offenfive  odour  of  our  fpirit  may 
be  greatly  leffened  by  long  digeftions,  or  by  repeated,  or  fkilful  recti- 
fications, with  the  addition  of  high  rectified  fpirit  of  wine,  or  chymi- 
cal  oils.  Thus,  a very  few  drops  of  true  oil  of  rhodium  will,  as  I 
have  tried,  make  an  ounce  of  fpirit  of  wine  fo  fragrant,  that  this  folu- 
tion  being  (liaken  together  with  a convenient  quantity  of  well  rectified 
fpirit  of  human  blood,  there  will  a mixture  be  made,  that  I found  to 
have  a brifk  fcent  ; and  yet  to  be  finely  imbued  with  the  odoriferous 
particles  of  the  rhodium. 

Thus,  alfo,  the  high  tindture  of  amber,  taken  with  fpirit  of  wine, 
may  be  employed  to  correct  the  odour,  and  increafe  the  virtues  of  fpi- 
rit of  human  blood.  But  becaufe  it  requires  fome  (kill,  and  much 
time,  to  draw  this  tindture  from  crude  amber,  tho’  finely  powder’d  ; 
I ufed  the  following  quick  and  eafy  way,  to  draw  a ftrong  tindture 
from  the  oil  it  felf:  for  tho’  this  oil  will  not,  even  by  long  fhaking, 
throughly  diffolve  in  fpirit  of  wine,  yet  I found,  that  by  well  fhaking 
thofe  two  liquors  together,  and  leaving  them  to  fettle  at  leifure,  tho’ 
they  would  feparate  into  diftindt  maffes,  yet  the  fpirit  of  wine,  even 
in  the  cold,  extradted  from  the  oil  a fine  tindture,  of  a high  yellow 
colour,  little  different  from  that  of  the  oil  it  felf.  Of  this  tindture 
I afterwards  mixed  as  much  with  fpirit  of  blood,  as  Sufficed  to  obfeure 
the  urinous  fmell,  and  make  that  of  the  oil  of  amber  fomewhat  pre- 
dominant ; and,  as  we  judged,  more  fubtile  and  brifk  than  it  was 
before. 

But,  befides  thefe  medicinal  ufes,  that  may  be  made  of  the  odours 
of  fpirit  of  blood,  fimple  or  compounded,  it  may  have  considerable 
virtues,  apply’d  in  fubftance  as  a liquor,  by  way  of  fomentation, 
or  otherwife.  Thus  the  fpirit  of  fal-armoniac  has  been  much  com- 
mended, for  mitigating  the  Sharp  pains  of  the  gout  ; and  is  laid  to  have 
been  fuccefsfully  us’d  in  the  eryfipelas.  And  as  our  liquor  is  very  Spiri- 
tuous and  penetrating,  and  therefore  proper  to  ftrengthen  and  refolve, 
and  alfo  of  an  alkalizate  nature,  which  fits  it  to  mortifie  acidities  •, 
it  feems  very  probable,  that  by  vertue  of  thefe,  and  other  benign  qua- 
lities, 
i 
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lities,  it  may,  by  being  apply’d  in  its  liquid  form,  prove  ferviceable  in* Medicine. 
many  cafes,  where  the  chirurgeon’s,  or  phyfician’s  help  is  required. 

As  one  kind  of  morbific  matter  may  produce  various  diftempers,  fo  The  internal 
a fingle  remedy,  by  being  able  to  oppofe  one  or  two  of  the  principal  medicinal vir- 
fpecies  of  morbific  matter,  may  cure  different  difeafes  ^ efpecially  if tucs  tl:e>eof- 
it  be  endowed  with  any  variety  of  adtive  virtues.  And,  upon  this 
ground,  I am  apt  to  think,  that  the  fpirit  of  human  blood,  fkilfully 
prepared  and  adminiflred,  may  be  a good  remedy  in  many  internal 
diforders  of  the  human  body.  And,  indeed,  volatile  alkalies,  in  gene- 
ral, have  been  in  England  fo  fuccefsfully  ufed  in  phyfic,  of  late,  that  I 
fee  fmall  caufe  to  doubt,  that  they  will  hereafter  be  more  univerfally 
efteemed  and  employed  •,  and  gradually  invite  phyficians  to  prefer 
them  to  many  vulgar  remedies,  that,  for  want  of  better,  are  yet  in 
common  ufe  *,  tho’  they  clog  or  weaken  the  patient,  and  want  many 
advantagious  qualities  that  may  be  found  in  volatile  alkalies.  The 
fpirit  of  human  blood,  in  particular,  is  endowed  with  various  qualities, 
that  are  both  adtive  and  medicinal  ; it  mortifies  acid  falts,  which  are 
the  caufes  of  feveral  difeafes,  and,  if  I miftake  not,  of  fome  that  are 
not  ufually  imputed  to  them.  It  is  a great  refolver,  and,  therefore, 
fit  to  open  obftrudtions,  that  produce  many  difeafes  ; it  is  diaphore- 
tic and  diuretic,  and  on  both  thefe  accounts  affifts  nature  to  difcharge 
feveral  noxious  falts,  and  expel  many  contagious,  or  malignant  cor- 
pufcles,  that  offend  her.  It  refills  putrefadtion,  and  coagulation  of  the 
blood,  gives  it  a brifknefs  and  fpirituofity,  that  promotes  a free  cir- 
culation ; by  which  means  it  becomes  a good  cordial,  and,  probably, 
an  antidote  againft  fome  poifons.  It  is,  alfo,  very  friendly  to  the  Genus 
nervofum  ; and  upon  that  account  is  likely  to  be  very  proper  in  hyiteric 
cafes,  convulfions,  fome  fort  of  head-achs,  palfies,  flight  apoplexies, 
fome  kinds  of  afthma’s,  &c.  It  is  alfo  balfamic,  in  fome  circumftances, 
and  may  have  many  other  virtues  hitherto  unobferved  : for  a medicine 
that  does  not  weaken,  nor  caufe  great  evacuations,  nor  clog  the  ftomach, 
nor  is  blemifhed  with  the  excefs  of  any  manifefl:  quality  ; but  has  in 
it  felf  a complex  of  fo  many  ufeful  powers,  may  reafonably  be  fiip- 
pos’d  available  in  abundance  of  difeafes  •,  fo  that  a large  part  of  thole 
whereto  human  bodies  are  liable,  may  be  powerfully  oppofed  by  fome  of 
thofe  excellent  qualities,  which  meet  in  the  fpirit  of  human  blood. 

A young  lady,  in  whofe  family  the  confumption  was  an  hereditary 
difeafe,  was  molefted  with  a violent  and  flubborn  cough,  that  was 
judged  confumptive,  and  look’d  upon  by  her  phyficians  as  incurable, 
without  a feafonable  remove  from  London  into  the  French  air  ; but  (he 
was  already  fb  far  weakened,  and  there  remained  fo  much  of  the 
winter,  that  it  was  thought  fine  would  die  before  the  proper  feafon 
came  for  her  to  undertake  fo  long  a journey.  On  this  occafi'on,  being 
folicited  by  fome  friends  of  hers,  to  try  what  I could  do  to  preferve 
her  *,  I fent  her  fome  fpirit  of  human  blood,  very  carefully  prepared 
and  rectified  upon  the  ufe  of  which  fhe  manifeftly  mended,  notwith- 
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Meiucin-e.  ftanding  the  un friend linefs  of  the  feafon  ; fo  that  about  the  end  of 
February , fhe  grew  able  to  venture  for  Montpellier  ; from  whence,  in 
autumn,  Hie  return’d  recover’d.  The  fame  fpirit  of  blood,  made  very 
pure  and  fubtile,  by  the  help  of  a lamp- furnace,  was  the  medicine  I 
put  into  the  hands  of  an  ingenious  and  fuccefsful  phyfician,  who  com- 
plained to  me,  that  a patient  had  quite  puzzled  him,  and  baffled  the 
endeavours  of  other  eminent  men.  This  patient  was  frequently  ob- 
noxious to  fuch  violent  and  tormenting  fits  of  the  head-ach,  that  he 
could  not  endure  rhe  light ; and  was  offended  with  almoft  every  noife 
or  motion  that  reach’d  his  ears  •,  whence  he  was  forc’d  to  give  over  his 
profefiion  •,  but  upon  the  conftant  ufe  of  the  human  fpirit  of  human 
blood,  he  received  fuch  relief  as  made  him,  with  great  joy,  return  to 
the  exercile  of  his  trade.  And  the  phyfician,  to  whom  I gave  the  reme- 
dy for  him,  told  me,  that  the  patient  having,  by  our  famous  Harvey's, 
advice,  been  ufed  to  bleed  once  in  two  or  three  months,  the  phyfician 
counfelled  him,  tho’  recovered,  not  abruptly  to  break  off  his  ancient 
cuftom  ; and  the  patient  thereupon  fent  for  the  fame  chirurgeon  who 
had  formerly  let  him  blood  ; but  when  this  chirurgeon,  who  knew  not 
what  had  been  done  to  the  patient,  came  to  open  a vein  again,  and 
perceived  what  kind  of  blood  it  afforded,  he  was  fo  furprized,  that  he 
ttopt  the  operation,  and  afk’d  the  man,  with  wonder,  how  he  came  by 
fuch  florid  blood,  who  ufed  to  have  it  fo  bad  •,  adding,  that  ’twas 
pity  to  deprive  him  of  fo  well-condition’d  a fluid. 

The  medicinal  virtues  hitherto  mentioned,  belong  to  the  fpirit  of 
human  blood,  as  ’tis  pure  and  Ample:  but ’tis  not  improbable,  that 
it  may  acquire  other,  and  perhaps  nobler  faculties,  if  it  be  dexteroufly 
corrected,  diverflfied,  or  united  with  fit  ingredients;  that  is,  in  a word, 
fkilfully  altered  or  compounded.  Thefe  things  may  be  performed  fe- 
veral  ways:  as,  i.  By  uniting,  by  long  digeftion,  or  frequent  cohoba- 
tions,  the  fpirit  of  human  blood,  with  the  oils,  fait,  and  phlegm 
of  the  fame  concrete,  into  a particular  kind  of  mixture  called  Clyjfus. 
2.  By  uniting  the  fpirit  of  blood  with  acids,  as  with  fpirit  of  nitre, 
fpirit  of  vinegar,  &V.  and  employing  thefe  mixtures,  either  in  their 
liquid  form,  or  reduc’d,  by  evaporation,  into  cryftals  or  other  falts  ; 
and  making  ufe  of  thefe,  either  as  they  are,  or  after  a kind  of  analyfis 
of  them.  3.  By  uniting  our  fpirit  with  metalline  folutions,  as  of  gold, 
Alver,  mercury  ; and  with  a folution  of  minium,  made  with  fpirit 
of  vinegar,  by  the  mixture  of  which  liquor  with  fpirit  of  blood,  and 
a flow  evaporation,  I have  had  many  finely  figured  cryftals.  4.  By 
diffolving  in  fpirit  of  blood,  carefully  dephlegmed,  fulphur  open’d  with 
ialt  of  tartar  : or  by  diffolving  in  it  fome  metalline  bodies,  as  copper, 
zink,  and  iron  ; the  latter  whereof  will  afford  a liquor,  very  different 
from  other  preparations  of  fteel  ufually  made  with  acids  ; and  may,  pro- 
bably, have  fome  virtues  diftinct  from  thofe  of  the  known  remedies 
made  of  that  metal. 


But, 
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But,  at  once  to  cor  reft,  diverfify,  and  compound  our  fpirit,  we  may  [Medicine. 
add  to  it,  when  we  well  reftified,  an  equal  or  double  weight  of  refti- 
fied  fpirit  of  wine.  For  thefe  liquors,  being  well  fhaken  together,  will, 
in  great  part,  coagulate  into  fait,  which,  with  a very  gentle  heat, 
will  fublime  in  a dry  form,  wherein  I found  it  to  have  loft  almoft  all 
its  offenfive  finell.  And  tho’,  againft  this  way  of  proceeding  it  may 
be  objefted,  that  the  efficacy  of  the  medicine  is,  as  well  as  the  urinous 
fmell,  much  weakened  ; yet  I found  this  fait  to  retain  a confiderable 
degree  of  quicknefs  and  penetrancy.  And  that  which  our  compound- 
ed fait  leaves  behind,  if  it  be  dephlegmed,  may  afford  no  defpicable 
liquor,  both  for  medical  and  mechanical  ufes. 

And  if  the  more  fimple  way  of  altering  the  fpirit  of  human  blood 
be  carried  on  a little  further,  by  diffolving  in  the  fpirit  of  wine,  be- 
fore the  conjunftion  of  the  two  fpirits  be  made,  a convenient  pro- 
portion, as  perhaps  a twenty-fourth  part  of  an  effential  chymical  oil  •, 
the  volatile  fait  fublimed  from  this  mixture,  will  not  only  be  deprived 
of  its  ill  fmell,  but  endow’d  with  the  fcent  and  relifh  of  the  oil  ; 
which,  by  being  thus  united  with  a fait,  very  fubtile  and  friendly  to 
nature,  will  lefs  over-power  and  offend  the  brain  and  ftomach,  than 
meer  chymical  oils  ; and  being  affociated  with  fuch  agile  and  penetra- 
ting corpufcles,  may,  with  them,  gain  admiffion  into  the  more  in- 
ward receffes  of  the  body,  and  there  exercife  the  virtues  belonging  to 
the  vegetables  that  afforded  the  oils,  or  at  leaft  to  the  oils  themfelves. 

In  this  odoriferous  aromatic  mixture,  the  oleaginous  particles  are,  by 
the  intervention  of  the  fliline  ones,  brought  to  unite  readily  with 
other  liquors,  and  even  with  aqueous  vehicles,  and  to  continue  long 
enough  mixed  for  the  patient  to  take  them  commodioufly.  And  thus 
there  may  be  a multitude  of  Salia  volatilia  oleofa , that  is,  of  pleafing, 
fubtile,  and  efficacious  remedies  for  inward  ufes,  prepared  ; even  as 
many  as  the  phyfician,  or  chymift,  ffiall  make  effential  oils.  And  if 
thefe  be  drawn  from  cephalic  plants,  as  marjoram,,  rofemary,  &c.  or 
from  cephalic  fpices,  as  nutmegs,  cinnamon,  &c.  they  will,  probably, 
afford  very  brifk  and  grateful  medicines,  to  relieve  and  comfort  the 
brain  and  fpirits, 

I recommend  it  to  phyficians  to  begin  the  natural  hiftories  of  the 
other  animal  fluids,  as  the  faliva , lympha,  pancreatic  juice,  &V.  Only 
having  bellowed  much  pains  upon  urine  ; and  thinking  it  a moft  noble 
fubjeft  to  work  upon  ; I ffiall  here  fubjoin  a fet  of  titles,  which  I once 
drew  up  for  the  natural  hiftory  of  it. 


1 . The  colours  of  human  urine.  Heads  fitr 

2.  Its  tajl.  the  natural 

3.  Its  fcent,  frejh  and  putrified.  hiftory  of  ku- 
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4.  1 he  heat  and  cold  oj  human  urine.  knitted  by 

5 . The  fpecific  gravity  of  human  urine.  healthy  "men. 


6.  The  conjiflence  of  it , as  to  denfity , vifcofity , &rc. 


7.  The 
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Medicine.  7.  The  aerial  particles  contained  zn  it. 

8.  Whether  human  urine  is  a Jit  liquor  for  fermentation,  properly  fo  called. 


9.  j The  difference  between  frefh  and  Jlale  human  urine. 

10.  Eke  fermentation , or  putrefaction , of  human  urine , the  time  it 

requires. 

1 1 . The  fpontaneous  feparation  of  parts  in  human  urine. 

12.  Its  vulgar  analyfis,  by  difi illation. 

1 3 . Some  other  ways  of  diflilling  human  urine. 

1 4.  The  proportion  of  the  ingredients  of  human  urine. 

15.  The  fpirits  of  human  urine. 

16.  The  phlegm. 

17.  The  volatile  fait . 

18.  The  fix t fait. 

19.  The  compound  fait. 

20.  The  fhining  fubflances  obtainable  from  human  urine. 

2 1 . The  fait  predominant  in  human  urine. 

22.  The  empyreumatical  oil , or  oils  of  urine. 

2 3 . The  mellago  or  rob  of  human  urine , and  its  ufes. 

24.  The  terra  damnata  of  human  urine. 

25.  Some  accidental  differences  of  human  urine,  as  Stis  emitted  in  the  morn- 
ing, at  certain  dijlances  from  meals,  or  after  the  ufe  of  certain  aliments , 
or  medicines , as  fparagus , turpentine,  &c.  or  at  differing  feafons  of 
the  year. 

26.  The  affinity  of  human  urine  with  other  bodies,  efpecially  the  vegetable 
and  mineral. 

27.  The  hoftility  of  human  urine  with  acids.  See. 

28.  The  affinity  and  difference  between  urine,  blood , gall,  milk,  &c.  and 
other  liquors , or  animal  juices  ; particularly  the  comparifon  between  hu- 
man urine  and  that  of  brutes. 

29.  The  mechanical  ufes  of  human  urine. 

30.  The  chymical  ufes  of  human  urine,  and  its  parts,  efpecially  as  menfiruums. 

3 1 . The  medicinal  ufes  of  human  urine,  external  and  internal. 

32.  Particulars  omitted,  relating  to  the  hiffory  of  human  urine. 

3 3 . Promifcuous  obfervations , experiments  and  inquiries  about  human  urine. 
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MINERAL  WATERS. 


SECT.  I. 

TH  E fearch  into  the  nature  of  mineral  waters,  being  ufually  q he  difficulty 
confined  to  very  narrow  limits,  my  prefent  defign  is,  to  en-  of  determining 
large  the  knowledge  of  the  Subject,  by  propofing  fome  com-  the.  nature  °f 
prehenfive  heads  of  enquiry  about  it.  ’un™ 

But  I mull  own,  that  notwithftanding  the  feveral  means  I propofe, 
of  difcovering  the  natures,  or  qualities,  of  fuch  waters,  the  fureft 
way  of  knowing  them  is,  from  a long  experience  of  their  good  and 
bad  effefts  ; for,  I queftion  not,  that  there  lie  beneath  the  furface  of 
the  earth  many  mineral  fubftances,  fome  fixed,  others  volatile,  fome 
hard,  fome  foft,  fome  in  the  form  of  liquors,  and  others  in  that  of 
fumes,  to  which  the  generality  of  learned  men  are  wholly  Strangers  ; 
and  the  natures  of  fuch  as  have  been  rarely  feen,  are  fo  little  known, 
that  no  names  are  afiign’d  them  : whence,  of  the  ingredients  we  are 
unacquainted  with,  the  proportions  wherein  they  are  mixed  may  be  fo 
numerous,  and  the  qualities  refulting  therefrom  fo  very  different  from 
thofe  of  the  feparate  ingredients,  that  the  difficulty  of  exprefly  deter- 
mining the  effects  of  mineral  waters,  a priori , feems  almoft  infuperable 
to  human  understanding. 

But  this  difficulty  ought  not  to  make  us  think,  a project  for  the 
natural  hiltory  of  a mineral  water  ufelefs.  ’Tis  no  fmall  advantage, 
to  know  what  particulars  are  fit  for  our  enquiry  j to  be  furnifhed  with 
a fet  of  heads,  under  which  particular  experiments  and  observations 
may  be  ranged  j and  Jaftly,  to  be  furnifhed  with  variety  of  methods 

to 
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Medicine,  to  make  the  proper  trials  for  inveftigating  the  nature,  or  examining 
the  qualities  of  a water  propofed  : fince  the  fubjedt  may  hence  be 
viewed  on  all  its  Tides  •,  and  a conjecture  be  made,  as  to  what  faline, 
or  other  known  minerals,  and  what  quantities  of  them,  impregnate  the 
water  ; and,  confequently,  what  effects  ’ cis  likely  to  produce  in  hu- 
man bodies. 

The  neceffity  As  to  difcover  the  nature  of  mineral  waters,  is  a far  more  difficult 
there  h for  it.  tafk  than  thofe  who  have  not  tried  wou’d  imagine  •,  we  ought  to  view 
the  fubject  in  as  many  different  lights  as  we  can  expofe  it  to  ; and  take 
in  all  the  helps  to  the  difcovery  we  can  ; fince  a great  many  particulars 
that  fingly,  or  at  the  firfl  view,  feem  not  very  pertinent,  yet  if  fur- 
vey’d  in  conjunction,  and  Ikilfully  applied,  may  greatly  conduce  to 
the  defired  end.  And  I have  here  been  the  larger  in  my  enquiries,  be- 
caufe  many  obfervations  have  perfuaded  me,  that  phyficians  ought  to 
confider  very  well  the  nature  of  the  waters  they  prefcribe  ; to  what 
perfons  •,  for  what  difeafes  ; and  in  what  manner  they  employ  them. 
For  tho’  many  look  upon  thefe  waters  as  fuch  innocent  medicines,  that 
if  they  do  no  good,  they  can  do  no  harm  » yet  the  effects  which  have 
too  often  enfued  upon  the  unfkilful  ufe  of  them,  efpecially  when  long 
continued,  fhew  the  drinking  of  them  to  be  no  flight  thing,  that  may 
fafely  be  play’d  with  : for  I have  feen  very  great  fervice,  and  very  great 
mifchief  done  thereby  *,  and  the  latter,  in  particular,  fome  time  after 
their  operation  is  thought  to  be  over,  and  perhaps  forgotten. 

And  I look  upon  the  examination  of  the  properties  and  qualities 
of  mineral  waters,  as  a thing  of  the  greater  importance,  becaufe  I 
fufpedt,  upon  probable  grounds,  that  by  a diligent  fearch  there  may 
be  difcovered,  both  in  England  and  other  countries,  a far  greater  num- 
ber of  them  than  is  yet  imagined,  efpecially  ferruginous  ones  ; for  by 
fome  uncommon  trials,  I have  found,  that  feveral  minerals,  which 
men  either  knew  not  what  to  make  of,  or  by  reafon  of  their  paffing 
under  other  names,  did  not  fufpedt  to  be  chalybeate,  abounded  in  parts 
of  that  nature.  And  as  our  globe  is  providentially  furnifhed  with  a far 
greater  plenty  and  variety  of  iron-ores  and  minerals,  partaking  of 
that  metal,  which  is  the  moft  ufeful  by  far  to  mankind  ; fo  they  are 
more  difpos’d  than  one  wou’d  expedt  from  fuch  hard  bodies,  to  im- 
pregnate liquors,  not  manifeftly  acid,  and  that  feem  unlikely  to  work 
upon  minerals  much  fofter  than  they.  To  make  this  probable  ; upon 
the  minute  filings  of  pure  fteel,  we  put  fome  tindture  of  galls  made  with 
common  water,  that  had  been  filtred  through  cap-paper  ; and  found, 
that  in  lefs  than  an  hour,  the  tranfparent  infufion  of  galls  was  alter’d 
to  a dark,  and  almoft  inky  colour,  which  it  retained  even  after  filtra- 
tion ; and  this,  tho’  the  vial  that  contained  it  was  very  flender.  A 
like  effect  was  produced  by  ffnall  filings  of  ffeel,  but  fomewhat  more 
ilov/ly,  in  the  red  tindture  of  brazil,  and  alfo  in  that  of 'log- wood 
made  with  common  water. 


In 


of  a Mineral  W iter. 

In  countries  manifeftly  abounding  with  metalline  and  other  minerals, 
it  may,  perhaps,  be  worth  while  to  defcend  much  lower  than  the  fu- 
perficies  of  the  ground,  to  make  fearch  after  fubterraneal  fprings  and 
wells,  and  their  operationsupon  human  bodies.  For  I have  been  allured 
by  thofe  who  had  vifited  mines,  that  fometimes,  at  very  great  depths 
therein,  they  have  found  running,  as  well  as  ftagnant  water,  of  diffe- 
rent rafts  and  qualities;  and  that  the  diggers,  venturing  to  make  ufe 
of  them,  difcover’d  fome  to  be  mifchievous,  and  others  innocent  and 
medicinal.  Of  both  thefe  forts  we  have  inftances  in  our  tin- mines  of 
Cornwal ; and  as  to  the  latter,  an  ingenious  gentleman,  who  has  the 
over- fight  of  fome  Cornijh  water- works,  tells  me,  that,  in  the  bottom 
of  a tin-work,  called  Karnkey,  wrought  above  fixty  fathoms  deep,  the 
mineral  was  a mixture  of  tin  and  iron,  and  the  water  red  and  thick, 
yet  drank  cool  and  pleafant,  and  pafs’d  by  urine  near  as  red  as  it  was 
drank  ; “as  I have  been  informed,”  fays  he,  “ by  thofe  who  ufed  itwhilft 
“ the  mine  was  working  ; but  the  vein  of  ore  is  now  degenerated  or  loft.” 


SECT.  II. 

HE  who  wou’d  draw  up  the  hiftory  of  a mineral  water,  to  have 
its  qualities  examined  or  difcover’d,  fhou’d,  in  my  opinion,  make 
three  forts  of  obfervations  about  it.  And  firft,  upon  thofe  particulars 
that  relate  to  it,  whilft  yet  under  ground,  or  in  its  native  receptacle  ; 
next  upon  its  properties,  and  qualities,  when  drawn  up  at  the  fpring- 
head,  or  other  receptacle  ; and  laftly,  upon  the  operations  and  effefts 
of  it  in  the  human  body,  both  diftemper’d  and  in  health,  according 
to  the  feveral  methods  and  circumftances  of  its  adminiftration,  To  the 
firft  of  thefe  obfervations,  the  following  heads  are  referable. 

i .  In  what  climate  and  parallel , cr  in  what  degree  of  latitude , the  mine- 
ral-water fprings  up,  or ft  agnates. 

2.  Whether  the  fpring-head , or  other  receptacle,  chiefly  regards  the  eaft, 
the  weft,  the  north,  or  the  flouth. 

3.  Whether  the  water  he  found  in  a plain,  ora  valley-,  and  if  not,  whe- 
ther it  rifles  in  a hillock , a hill,  or  a mountain. 

4.  Whether  it  be  found  at  the  top , the  middle,  or  the  bottom  of  the  rifling 
ground. 

5.  Whether  the  water  leaves  any  recrement,  cr  muflual  flubftance,  upon 
the  ftones , or  other  bodies,  that  lie  in  the  channels  it  paflfes  through , or  in  the 
receptacles  that  contain  it. 

6.  Whether  there  lie  beneath,  or  near  the  medicinal  water,  any  fubterra- 
neal fire , that  hath  m&nifeft  chimneys,  or  vents,  and  vflibly  by  night  only,  or 
by  day,  burns,  or  flnokes,  either  conftantly,  or  at  certain  periods. 
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Medicine.  y.  Whether  at,  or  near  the  mouth  of  thefe  vents,  there  be  found  either  flours 
of  brimftone , a fait  like  fal-armoniac , or  other  mineral  exhalations , in  a 
dry  form. 

8.  Whether  there  he  under , or  near  the  courfe , or  channel  of  the  water, 
any  fubterraneal  eftuary,  or  latent  mafs  of  hot , or  vifibly  burning  materials : 
and  whether  fuch  eftuary  afford  an  uniform  heat , as  to  fenfe  \ or  have  hot  fits, 
as  it  were  periodically  •,  and  if  fo,  whether  thefe  come  at  certain  and  ftated 
times , or  irregularly. 

9.  Whether  over  the  eftuary,  or  in  fome  other  part,  near  which  the  mine- 
rod  water  fprings,  there  arife  any  vifible  mineral  fumes,  or  finoke , early  in  the 
■morning,  or  late  in  the  evening  ; and  if  fuch  fumes  of c end,  in  what  plenty,  of 
what  colour  and  fcent. 

10.  What  is  the  more  obvious  nature  of  that  part  of  the  foil,  which  appears 
not  manifeftly  metalline,  or  marcafitical , and  which  the  medicinal  water  paffes 
through,  or  touches  upon  : and  what  are  the  qualities  of  the  neighbouring  foil,  and 
the  adjacent  country  ; as  whether  it  be  rocky,  ftony,  clayifh,  fandy,  chalky,  &c. 

1 1.  Whether  there  be  any  ores,  marcafites,  or  earths,  efpecially  high-coloured 
ones,  impregnated  with  mineral  juices,  to  be  met  with  in  the  courfe  of  the  medi- 
cinalfpring,  or  in  the  receptacle  of  the  fame  water:  and  what  thefe  minerals  are, 
whether  copper ifh  , ferruginous,  marcafitical,  &c.  and  whether  the  ores  do,  or  do 
not  abound  in  the  metalline  portion  \ as,  alfo,  with  what  other  ingredient,  as 
fpar,  cauke,fulphur,  orpiment,  arfenic,  &c.  they  are  mix'd  or  incorporated  with. 

1 2.  Whether  the  fpring  of  the  medicinal  water,  was  common  water,  before 
it  came  to  any  particular  part  of  the  foil  it  runs  through,  and  there  begins  to 
be  manifeftly  impregnated  with  mineral  bodies. 

13.  And  whether , in  this  cafe,  it  makes  any  effervefcence,  or  other  conflibl , 
with  the  mineral  it  imbibes,  or  with  any  other  water,  or  liquor,  that  it  meets 
with  in  its  way  ; and  whether  the  conflict  produce  any  heat  or  no. 

14.  Whether,  if  the  mineral  water  be  manifeftly  hot,  or  extraordinarily 
cold,  the  fpring  it  flows  out  at,  or  the  receptacle  it  ft  agnates  in,  have  near  it 
a well  of  water,  of  a contrary  quality  •,  as  is  obferved  in  a few  places  of  France, 
and  elfewhere. 

15.  Whether,  whenthewater  appears  in  the  fpring,  orreceptacle , there  float 
at  the  top,  lie  at  the  bottom , or  fwim  between  both , any  drops,  or  confderable 
quantity  of  oil,  //^Naphta,  or  other  bituminous,  and  inflammable  fubftance. 

1 6.  Whether  the  water  be  confiderably  alter'd,  in  quantity  or  quality,  by 
the  different  feafons  of  the  year  •,  by  the  varying  temperatures  of  the  air,  as  to 
heat,  coldnefs , drought.  See.  by  the  plenty  or  paucity,  frequency  or  unfrequen- 
cy of  falling  rains,  or  flows  \ and  what  may  be  the  bounds , or  meafures  of 
thefe  alterations  in  the  water. 

The  effects  of  ’Tis  known,  that  the  drinking  cf  ferruginous  waters,  fuch  as  the 
ra n a German-Spaw , and  of  Tunbridge , is  ufually  preferibed  for  many  weeks  j 
trine'  during  which  time  it  often  happens,  that  the  fail  of  rains  occafions  a 
doubt,  whether  they  be  not  fo  much  diluted  thereby,  as  to  be  fpoil’d 
in  their  medicinal  capacity  : and,  indeed,  I more  than  once  obferved, 

that 


t 


of  a Mineral  Water.  499 

that  fome  fuch  waters,  after  confiderable  rains,  have  loft  their  power  Medicine. 
of  producing  the  ufual  colour  with  galls;  and,  therefore,  it  may,  in 
fome  cafes,  prove  very  ferviceable,  to  be  able  to  conjecture,  whether 
or  no  the  rain  has  made  the  mineral  water  unfit  for  drinking.  Now, 
a fmall  rain  does  little  or  no  harm  to  the  medicinal  fpring  ; and  fome- 
times,  a moderate  one,  efpecially  after  a long  drought,  may,  inftead 
of  weakning,  increafe  its  virtue,  by  walking  down  into  its  channel  fome 
falts,  that,  during  the  dry  weather,  were  concreted  in  the  pores  of  the 
ground  ; and,  perhaps,  alfo,  by  raifing  the  water  in  the  channel, 
l'o  as  to  diflolve  fome  falts  concreted  there,  which  it  cou’d  not  reach 
before.  But  if  the  rain  has  long  continued,  the  eftimate  may  belt 
be  made,  partly  by  the  greater  or  lefifer  depth  of  the  fpring,  below 
the  furface  of  the  ground  ; but  chiefly  by  the  peculiar  nature,  or 
ftrength  of  the  mineral  water.  For,  fome  fprings  are  much  more 
copioufly  impregnated  than  others  *,  and  therefore  will  bear  a greater 
dilution  by  rain  water.  Thus,  tho’  I have  found  more  than  one  of  our 
Englijh  ferruginous  fprings,  efpecially  thofe  near  London , too  much  wealo 
ned  by  the  water  that  rain’d  into  them  ; yet  upon  carefully  trying 
how  much  of  that  fluid  fome  German-Spaw  water,  which  came  very 
well  conditioned  to  London , wou’d  bear,  it  appeared,  that  when  this 
was  diluted  with  no  lefs  than  thrice  its  weight  of  rain-water,  it  ftill 
retained  ftrength  enough  to  produce  a purplilh  colour,  with  frelh  pow- 
der of  galls. 

1 7.  Whether  any  thing , confiderable , can  be  certainly  difcovered , or  any  very 
probable  conjecture  made , of  the  nature  and  qualities  of  the  fubjtances  that  im- 
pregnate the  water , by  a chymical  and  mechanical  examination  of  the  mineral 
earths , through  which  it  flows , or  in  which  it  ft  agnates  ; and,  particularly , 
from  obferving  their  colour , whether  native , or  acquired , by  being  kept  in  the 
fire  ; their  fpecific  gravity  *,  their  affording , or  not  affording  any  fait,  or  other 
foluble  fubfiance,  by  decoCtion  \ their  being  foluble,  or  indijfoluble,  in  particular 
chymical  menflrua  of  feveral  forts , as  Aqua  forth,  flpirit  of  fait , &c.  and  their 
being  committed  to  dift illation,  invejfels  of  different  forts,  and  various  degrees 
of  fire , with  care  to  receive,  feparately,  the  different  fubftances  they  afford , 
whether  in  the  form  of  liquors,  or  of  flours  ; and  by  examining  thefe  fubfian- 
ces  in  proper  methods , as  alfo  their  Caput  mortuum,  by  calcination,  lixivia- 
tion,  and , if  it  will  bear  fuch  a degree  of  fire , vitrification. 


SECT.  III. 

WE  are  next  to  confider  the  water,  as  drawn  out  of  its  fpring,  Mineral wa- 
or  receptacle  1 and  to  render  the  following  heads  more  intelli- ter*  conJUcr'd 
gible,  inftru&ive,  and  ufeful,  I will  illuftrate  and  explain  feveral  of  °f  *keir 
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Medicine,  them  *,  and  alfo  deliver  fome  practical  ways  of  tryal,  as  the  fubjedts 
fliall  require. 

1 . Its  adlual  coldncfs  cr  heat. 

The  heat  or  The  knowledge  of  the  degree  of  coldncfs  in  the  water,  efpecially 

^mineraKea  ^ cxtraorc-*nary’  may  leac^  one  to  conjecture,  whether  the  fpring 
Ver^^hatit  a^cenc^s  h'om  anV  confiderable  depth  under  ground,  or  whether  it  runs 
denotes  5 and  through  a foil  abounding  with  falt-petre,  fil-armoniac,  or  fome  finch 
Lo~m  it  is  to  be  very  refrigerating  fubftance. 

ejhmatcd.  The  degree  of  the  water’s  coldncfs  or  heat  may  be  eftimated  feve- 
ral  ways  *,  as  by  its  having  or  not  having  the  power  to  coagulate  effen- 
rial  oil  of  anifeed  or  fennel- feed  ; by  its  being,  or  not  being  able  to 
melt  bodies,  of  different  difpofitions  to  fufion,  as  butter,  tallow,  bees- 
wax, &c.  to  coagulate  the  whites  of  eggs,  or  drefs  them  in  their 
fhells,  &c.  but  the  beft  method  is  to  plunge  into  the  water  the  globu- 
lous  part  of  a good  hermetically  fealed  thermometer,  whereon  the  de- 
grees of  cold  and  heat  are  carefully  mark’d. 

2.  Its  fpecific  gravity . 

The  ad  van-  The  knowledge  of  the  fpecific  gravity  of  a mineral  water  may  be  of 

t ages  of  mo-y-  great  ufe  to  difeover  its  nature  ; nor  only  by  enabling  men  to  diftinguifh 
igraasit)'  of  a t^at  from  other  waters,  but  by  affording  a confiderable  and  double  in- 
mmcral  vs  a-  formation.  For  by  comparing  the  weight  of  the  propofed  liquor  with 
ter'  that  of  common  water,  we  may,  in  cafe  the  former  proves  the  hea- 

vier, be  afiifted  to  eftimate  with  what  proportion  of  fait,  ferruginous, 
or  other  mineral  fubftance,  it  is  impregnated  ; and  if  it  be  very  light, 
or  lighter  than  common  water,  it  may,  with  probability,  be  conclu- 
ded, that  the  fubftance  that  impregnated  it,  is  either  very  fmall  in 
quantity  or  proportion,  but  of  a fpirituous  and  volatile  nature  ; which 
is  a difeovery  of  no  fmall  moment  in  this  affair.  And  tho’  it  may 
feem  a paradox,  that  the  water  impregnated  with  a metalline  or  mine- 
ral fubftance  fnould  be  lighter  than  common  water  } yet  upon  tryal, 
carefully  made,  I have  found  fome  mineral  waters,  as  particularly  that 
of  Tunbridge,  that  of  the  German-Spaw , and  of  fome  of  the  Ijlington 
fprings,  to  be  manifeftly  lighter  than  common  water:  and  fome  taken 
up  at  Tunbridge , has  prov’d  lighter  than  common  water,  purified  by 
diftillation. 

Yet  I would  not  in  all  cafes  refer  this  furprizing  levity  to  the  ad- 
mixture of  lighter  corpufcles  •,  becaufe  fome  tryals  have  convinc’d 
me,  that  much  of  the  comparative  lightnels  proceeds  from  the  mine- 
ral waters  poffeffing  a fmaller  quantity  of  common  fait  than  ordinary 
water  contains.  My  experiments,  however,  did  not  fatisfie  me,  that 
this  want  of  fait  was  the  foie  or  adequate  caufe  of  the  lightnefs  of  the 
waters  I examined. 

The  method  But  to  difeover  fuch  minute  differences,  requires  exadt  inftruments  ; 
ef determining  and,  indeed,  to  fpeak  freely,  there  are  few  upon  whofe  reports  I durft 
confidently  relie  for  the  fpecific  gravity  of  mineral  waters.  To  weigh 

“ liquors  with  accuracy,  mare  care  and  fkill  muft  contribute  with  nicer 

in- 
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inftruments  than  often  fall  to  one  man’s  fhare.  And  yet  when  phy-  Medici m. 
ficians,  or  others,  weigh  mineral  waters,  they  ufually  do  it  in  an 
apothecary’s  fhop.  The  moll  accurate  method,  that  I am  acquaint- 
ed with,  to  compare  the  different  weights  the  fame  finking  body  has 
in  common  water,  and  in  the  liquor  propos’d,  requires  (kill  in  hydro- 
ftatics,  as  well  as  good  inftruments,  and  is  practicable  by  few.  The 
way  of  comparing  waters  by  the  greater  or  lefifer  degree  of  fubmer- 
fion  of  the  fame  cylinder,  or  other  floating  body,  is  fcarce  accurate 
enough  •,  wherefore,  I chofe  to  make  ufe  of  a very  thin  round  vial, 
with  a flattifh  bottom,  that  it  might  ftand  upright,  and  be  very  light, 
which  was  furniftied  with  a neck  as  long  as  a goofe’s  quill,  drawn 
very  even  into  a hollow  cylinder  of  above  three  inches  long,  and  fit- 
ted at  the  top  with  a little  gap,  to  hinder  the  water  from  afeending 
above  the  due  height. 

This  glafs  contain’d  three  ounces,  a half,  and  forty-three  grains  of 
common  water,  yet,  when  empty,  weigh’d  but  fix  drams,  and  forty- 
two  grains  ; whence  I cou’d  ufe  it,  in  fuch  a balance,  that  the  ad- 
dition or  detraction  of  half  a grain,  or  lefs,  would  make  either  fcale 
preponderate  ; fo  that,  tho’  capable  of  holding  water  enough  for 
accurate  tryals,  yet  when  filled,  ’twas  not  too  heavy  for  a tender 
balance.  In  this  veflfel,  therefore,  we  carefully  weigh’d  feveral  liquors, 
and  among  others,  different  mineral  waters  •,  fome  of  which  we  found 
as  follows  *,  the  glafs  being  always  fill’d  to  the  fame  height,  and  weigh- 
ed in  the  lame  balance.* 


oz. 


Common  water 

Common  water  diftill’d 

API  on  water 

Epjom  water 

Dukvich  water  

S tret  barn  water 

Barnet  water 

North-hall  water 

German-Spaw  water 

Tunbridge  water 

IJlington  water,  from  the  mufic-houfe  — 
Iflington  water,  from  the  vault  with  fteps 
IJlington  water,  from  the  cellar 


-Weighed 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


dr.  gr. 

4 4 3 

4 4i 
4 4^  * 
4 5 1 

4 54 

4 55 

4 52 
4 50 

4 40 

4 38 

4 36 

4 39 
4 39 


From  hence  it  may  appear,  that  as  feveral  mineral  waters,  which 
contain  falts,  are  confiderably  heavier  than  common  water  ; fo  fome, 

rably  influenced,  if  carried  far  from  the 
fpring,  before  ’tis  examined.  bee  Pbilof 
Iranf.  N°.  315 . p 269. 


* Water  will  have  different  denfities,  ac- 
cording as  the  warm  or  cold  air  affefts  it  ; 
whereby  a mineral  water  may  be  confide* 
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Various  o- 
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ble  in  different 
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efpecially  ferruginous  waters,  are  impregnated  with  fuch  a fine  fubftance, 
as  to  be  lighter  than  common  water. 

3.  Its  transparency , muddinefs , or  opacity. 

4.  Whether  the  mineral  water  will , by  /landing,  let  fall,  of  it  felf,  any 
oker , or  other  earthy  fubftance,  efpecially  if  the  liquor  be  kept  from  the  air. 

This  article  may  frequently  help  to  difcover  what  kind  of  foil  the 
water  has  pa  fled  through,  and  is  alfo  ufeful  to  diftinguifh  the  fpon- 
taneous  rcfidence  that  the  liquor  lets  fall  by  mere  {landing,  from 
that  they  call  the  Caput  mortuum,  which  remains  after  the  total  eva- 
poration of  the  water  *,  by  which  means,  alfo,  the  weight  of  the  lat- 
ter may  be  more  truly  known.  Not  to  mention  other  mineral  wa- 
ters, I found  fome  from  the  German-Spaw,  brought  very  well  flopp’d, 
to  London,  afforded,  by  long  {landing,  a pretty  quantity  of  terreftrial 
fubftance,  that  look’d  almoft  like  yellow  oker,  and  perhaps  was  greatly 
allied  to  it  in  nature.  The  article  mentions  if  the  liquor  be  kept  from 
the  air,  becaufe  I have  found  that  fome  liquors,  by  being  expofed  to 
the  free  air,  wou’d  have  copious  and  furprizing  fubftances  feparated 
from  them,  as  if  the  air  contain’d  fome  precipitating  falts  fit  to  work 
on  the  fluids. 

5.  Whether  any  thing  can  be  difcover ed  in  the  mineral  water , by  means  of 
the  heft  microfcopes,  well  adapted  to  view  it. 

Having  caufed  a young  perfon,  who  was  ufed  to  microfcopical  ob- 
fervations,  to  look  upon  fome  mineral  waters  through  the  beft  glaflfes  ; 
he  could  difcern  no  difference  between  them  and  common  water.  But 
notwithftanding  this,  the  tryal  ought  to  be  repeated  by  various  per- 
fons,  on  feveral  waters,  with  different  microfcopes,  in  differing  lights. 

’Tis  thought  by  feveral  ingenious  perfons,  that  the  little  bodies  dif- 
covered  by  Mr.  Leeuwenhoeck,  and  fince  by  others  obferved  in  pepper- 
water,  are  not  living  creatures,  but  little  inanimate  concretions  calu- 
ally  form’d  and  carried  up  and  down  in  the  liquor.  But  the  following 
experiment  fhews  the  contrary.  Having  laid  upon  the  microfcope 
part  of  a drop  of  water,  wherein  I faw  numberlefs  particles  in  brifk 
motion,  we  then  put  to  that  liquor  with  a briftle,  part  of  a drop  of 
i'pirit  of  fait,  which,  as  we  expetfted,  prefently  deprived  them  of  their 
motion,  and  left  them  to  be  carried  flowly  to  and  fro  in  the  liquor  ; 
fo  as  to  make  it  vifible  that  they  were  then  dead,  and  were  alive 
before. 

6.  Its  colour. 

7.  Its  odour,  whether  acetous , vinous , fulphureous , bituminous , &c. 

The  odours  of  feveral  mineral  waters  are  beft  judged  of  at  the 

fpring-head,  or  other  receptacle,  whence  fome  of  them  being  remov’d, 
fcarce  afford  any  odour  at  all,  preceptible  by  us. 

Perhaps  the  fulphureous  fcent  that  is  fomeuimes  perceiv’d  in  Tun- 
bridge and  other  waters,  in  their  fources,  may,  in  part,  proceed  from 
k>ofe  exhalations  that  cafually  happpen  to  be  mixed  with,  but  do  not 
conftantly  belong  to  the  water. 
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The  vinous  odour  is  mentioned  among  others,  becaufe  I am  credibly  Medicine. 
informed,  that  in  France  there  is  a mineral  fpring  of  that  fcent. 

I mention  the  bituminous  odour,  diftinft  from  the  fulphureous, 
becaufe  men  are  too  apt  to  confound  them,  and  take  all  fetid  mine- 
ral waters  for  fulphureous  ; tho’  feveral  of  them  are  manifefily  bitu- 
minous, as  may  be  gather’d  not  only  from  their  proper  odours,  but 
from  fome  drops  of  petroleum,  that  are  found  fwimming  upon  the 
water. 

It  feems,  alfo,  rot  unlikely,  that  fometimes  a fpring  may  partake 
both  of  fulphur  and  bitumen,  mix’d  together  by  the  fubterraneal  heat ; 
for  I have  found,  that  I could  eafily  melt  and  incorporate  thefe  two 
fub  (lances. 

8.  Its  t aft , whether  acid,  ferruginous,  vitriolate , lixiviate , fulphureous,  &c. 

9.  Whether  any  change  will  be  produced  in  the  tranfparency , colour,  odour , 
or  taft  of  the  mineral  water , by  its  being  taken  up  at  the  fpring-head,  or 
other  receptacle , or  removed  to  fome  diftance  \ by  its  being  kept  ft  opt  or  un- 
ftopt,  for  a greater  or  lejfer  fpace  of  time  by  its  being  much  heated , or  re- 
frigerated, and,  alfo,  by  its  being  turned  into  ice  by  cold,  naturally  or  arti- 
ficially produced,  and  thawed  again. 

This  is  a necefiary  article,  becaufe  many  perfons  who  drink  mineral  The  altera- 
waters,  cannot  well,  either  for  want  of  flrength,  or  conveniency,  re-  tions  ca“fetiin 
pair  immediately  to  the  fpring-head,  but  are  obliged  to  drink  them  in  "ters’by  tl-lnf- 
their  beds,  or  lodgings,  and,  perhaps,  to  have  them  tranfported  from  portation,  and 
a foreign  country.  Many  purging  waters  are  found  to  retain  their  being  expofed 
laxative  virtue,  and  that,  perhaps,  for  a confiderable  time,  tho’  carried  t0  the  a:r' 
to  places  diftant  from  thofe  they  rife  in.  In  fuch  ferruginous  waters  as 
are  lighter  than  common  water,  I found  a manifefl  difference  with  re- 
gard to  their  tranfportation  *,  for  mod  of  them,  even  fuch  as  will  bear 
removing,  have  fomething  of  frefhnefs  and  quicknefs  at  the  fpring-head, 
that  they  afterwards  lofe.  And  fome  do  not  only  lofe  their  brifknefs 
by  being  removed,  tho’  in  veffels  clofe  ftopt,  but  alfo  the  power  of 
producing,  with  the  powder  of  galls,  a purple  colour  ; as  I found  by 
trials  purpofely  made,  in  more  than  oneof  thefe  mineral  waters  ; which, 
to  prevent  fraud,  I fent  for  to  the  fprings  themfelves,  by  fervants  of  my 
own  ; who,  tho’  they  carried  glafs-bottles  along  with  them,  and  had  no 
other  errand  but  to  fill  and  (lop  them  carefully,  yet  by  their  bringing 
them  lefs  than  a league,  I found  them  fo  alter’d,  as  no  longer  to  afford 
a purplifh  colour,  with  powder’d  galls,  but  a deep  reddifh  one  •,  whilft 
the  German-Spaw  waters  almoft  conftantly,  here  in  London , afforded 
with  the  fame  powder,  a rich  purple  colour  : and  Tunbridge  waters  gave 
the  like,  but  not  fo  deep,  when  I received  them  at  London  very  well 
ffopt  •,  which  is  a circumftance  of  great  moment.  For,  more  than  once, 

I have  received  at  London,  waters  lent  me  by  phyficians  from  Tunbridge , 
which  yet  wou’d,  by  no  means,  yield  with  galls  a purplifh  colour. 

And  I found,  that  even  the  German-Spaw  water  woti’d  icon  lofe  its 
faculty  of  turning  purplifh  by  galls,  if  it  v/ere  confiderably  heated. 

But 
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Medicine  Bat  the  fame  Spaw  water  being,  in  the  fummer-time,  kept  all 

an  open  veflel,  did,  till  late  the  next  morning,  retain  a difpofition  to 
be  made  purple,  by  the  admixture  of  galls  ; but  it  loft  that  difpofition 
before  the  next  day. 

10.  The  thinnefs , or  vifcojity  of  the  mineral  water. 

1 1 . Whether  the  water  be  more  eafily  heated  and  cooled , dilated  and  con- 
denfed , than  common  water. 

12.  Whether  the  mineral  water  will , of  it  felf , putrefy  ; and  if  fo , whe- 
ther fooner  or  later  than  common  water  •,  and  with  what  kind , or  degree , of 
ill  feent , and  other  phenomena. 

1 3 . The  change  of  colours  producible  in  it  by  ajlringent  drugs , pomegranate 
peels , balav.fiians , refes,  myrobalans , oak  leaves , &c.  alfo  by  fome 

juices  of  the  body. 

Remarks  upm  Since  the  change  of  colour  that  mineral  waters  produce  in  the  infu- 
the  common  fion,  or  tindture  of  galls,  is  the  mod:  ufual,  and  almoft  the  only  way 
methods  oj  ex-  whereby  phyficians  examine  them  •,  I fhall  fet  down  fome  remarks 
rl/  Waters  by  which  I have  made  about  this  method  of  proof  ; and  the  rather  becaufe 
galls.  ' it  may,  mutatis  mutandis , be  ufefully  applied,  to  find  the  qualities  of 
mineral  waters,  by  colourations  made  with  other  materials.  Firft  then, 
it  may  be  obferved,  that  an  infufion,  or  tindfure  of  galls  in  common 
water,  is  not  neceflary  to  try  if  a new  colour  will  by  them  be  produced. 
I ufually  keep  their  powder  in  a glafs,  exactly  ft  opt,  to  have  them  in 
readinefs  to  mix  with  the  water,  and  fo  alter  its  colour  immediately, 
if  galls  will  do  it  •,  for  to  draw  the  tindhire  of  galls  with  lirnple1  water, 
often  takes  up  feveral  hours  ; and  the  the  tinging  parts  are,  alfo,  much 
weakned  by  being  diluted.  But  if  a tincture  be  required,  the  powder 
of  galls  tied  dole  up  in  a rag,  and  hung  in  the  liquor,  makes  the  in- 
fufion lefs  muddy. 

I have  obferved  thofe  parts  of  the  infufion  of  galls,  efpecially  when 
made  by  heat,  that  produce  the  new  colourwith  ferruginous  waters,  are 
very  apt  to  fly  away  •,  the  infufion  often  becoming  unfit  to  alter  the 
colour  of  the  waters,  whilft  it  felf  appears  high-coloured.  Upon 
which  account,  I choofe  to  make  the  tindture  of  galls  a little  before  I 
ufe  it  •,  or  if  I employ  dry  galls,  to  take  powder  that  is  not  ftale. 

’Tis  no  fafe  way,  and  may  prove  very  erroneous,  to  mix  galls,  or 
their  infufion,  carelefly,  with  the  water  to  be  examined  ; for  thofe 
who  are  curious  to  make  good  ink,  will  be  eafily  perfuaded,  that  the 
deepnefs  of  the  colour,  greatly  depends  upon  the  proportion  of  galls 
to  the  other  ingredient  •,  and,  accordingly,  that  by  putting  a much 
greater,  or  a much  lefs  quantity  of  galls,  into  a certain  quantity  of  a 
mineral  water,  the  colour  refulting  may  be  more  or  lefs  intenle.  To 
obviate  this  inconvenience,  I make  my  infufion  with  a certain  weight 
of  the  powder,  in  a determinate  weight  of  water  •,  for  inftance,  I put 
about  five  grains  of  powder’d  galls,  to  fteep  for  five  hours,  in  an  ounce 
of  water  ; but  if  I ufe  the  dry  powder,  I put  three  or  four  grains  into 
an  ounce  of  the  liquor  to  be  examined  ; which  is  a way  far  more 
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certain  than  the  common,  where  the  ingredients  are  eftimated  by  guefs  Mkpicinh. 
Different  proportions  of  powder’d  galls  are  applicable  to  the  lame  \S~\r\J 
quantity  of  liquor  •,  for  I have  oblerved,  that  there  is  a great  inequa- 
lity among  the  mineral  waters,  in  which  it  may  be  employed.  I have 
found  by  trial,  that  in  an  ounce  of  the  German-Spaw  water,  a fingle  grain 
of  that  powder  wou’d  immediately  produce  a deep  purple  colour. 

’Tis  an  inconvenience,  that  not  only  galls,  but  other  drugs,  impart 
a high  tindure  of  their  own,  to  the  common  water  wherein  they  are 
infufed  and,  therefore,  it  were  to  be  wifh’d,  we  had  l'ome  drug,  that, 
without  communicating  a colour  to  the  common  water  it  impregnates, 
wou’d  afford  an  infufion  fit  to  ftrike  a blackifh,  or  a purple  colour, 
with  ferruginous  waters. 

Tho’  itbeufeful,  ’tis  not  always  neceffary,  to  employ  galls,  to  ftrike 
a colour  in  mineral  waters  ; for  the  fame  thing  may  fometimes  be 
done,  tho’  more  faintly,  with  oak-leaves  ; and  we  may  fuccefsfully 
fubftitute  for  the  fame  purpofe,  fome  other  aftringent  vegetables,  as 
dry’d  red-rofe  leaves,  the  peel  and  juice  of  pomegranates  ; and  that 
notable  ftyptic,  the  bloffoms  of  the  fame  plant,  vulgarly  c.lled  ba- 
lauftians  *,  to  which  may  be  added,  myrobalans,  log-wood,  &c.  the 
ftrong  infufions  whereof  I have  found  to  give  a tin&ure  very  dark  and 
blackifh,  with  fome  ferruginous  liquors. 

Since  the  galls,  &c.  to  be  infufed  in  common  water,  are  not  always 
of  the  fame  goodnefs  or  ftrength,  ’tis  advifeable,  not  fo  to  truft  to 
any  determinate  proportion  thereof  to  the  water,  without  the  afliftance 
of  the  eye,  to  judge  by  the  colour  of  the  tindure,  whether  the  liquor 
be  duly  impregnated. 

’Tis  hinted,  that  animal  liquors  may  be  employed  to  produce  new 
colours  with  mineral  waters  ; becaufe  ’tis  ulually  obferved  in  the  ferru- 
ginous kind,  fuch  as  thofe  of  Tunbridge,  the  Spaw , &c.  that  the  grofs 
excrements  of  the  lower  belly,  are  blacken’d  by  a mixture  of  their 
metalline  parts  ; and  in  Tunbridge  waters,  particularly,  I have  obferved, 
that  after  the  drinking  of  large  dofes  of  them,  the  root  of  the  tongue, 
and,  perhaps,  fome  neighbouring  parts,  wou’d  alfo  acquire  a dark 
colour. 

Tho’  the  way  of  trying  mineral  waters,  by  the  change  of  colours 
produced  in  them  by  galls,  be  ufeful,  and  recommended  by  being  eafy, 
cheap,  and  expeditious ; yet  I do  not  take  it  to  be  either  of  that  ex- 
tent or  certainty  as  is  vulgarly  prefumed.  For,  perhaps,  its  only  con- 
fiderable  ufe  is,  to  difcover  by  ftriking  or  not  ftriking  a blackifh  or 
purplifh  colour  with  a mineral  water,  to  manifeft  it  to  be,  or  not  to 
be,  either  of  a vitriolic,  or  a ferruginous  nature.  But  there  are  many 
metalline  ores,  and  other  mineral  bodies,  which,  not  participating  of 
iron,  will  remain  undifcoverable  by  this  means,  and  yet  ftrongly  im- 
pregnate the  water.  Thus,  for  example,  to  try,  whether,  if  arfenic 
were  mingled  with  water,  galls  would  difcover  it,  by  producing  a dark 
colour  therewith  *,  I put  fome  of  the  powder  of  them  into  a decodion 
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Medicine,  of  arfenic,  but  did  not  perceive  it  gave  the  liquor  any  deeper  colour, 
than  it  would  have  done  to  common  water.  And  as  this  method  is 
but  of  fmall  extent,  fo  neither  do  I find  the  informations  it  gives  us, 
to  be  fo  certain  as  they  are  prefum’d.  For,  I long  fince  found,  upon 
trial  purpofely  made,  that  another  body  of  a metalline  nature,  which 
partook  not  of  iron,  wou’d,  with  the  infufion  of  galls,  afford  a very 
dark  colour,  that  might  eafily  pafs  for  the  colour  produced  by  a fer- 
ruginous water.  And  I fufpedt,  that  all  liquors  impregnated  with  iron, 
are  not  difcoverable  by  the  colour  they  afford  with  galls  •,  for  I have 
fometimes  made  fuch  a liquor,  with  no  other  mineral  fubflance  in  it 
befides  fteel  or  iron  •,  but  I did  not  find  it  wou’d  turn  the  infufion  of 
galls  either  blackifh  or  purple  : which  led  me  to  imagine,  that  thefe 
colours  are  afforded  only  by  fuch  ferruginous  waters,  as  have  been 
wrought  upon,  more  or  lefs,  by  fome  acid  fa  1 ts  or  fumes. 

I might  add,  ’tis  a miftake  that  the  infufion  of  galls  will  certainly 
difcover  a mineral  water  to  be  vitriolic,  by  becoming  black  or  purple 
therewith.  This  holds  true,  indeed,  if  in  the  vitriolated  water,  iron 
be  the  predominant  mineral,  or  confiderably  participated  by  the  liquor  ; 
but  if  the  aiffolved  vitriol  be  altogether  copperifh,  I have  found,  by 
feveral  trials,  purpofely  made  with  a ffrong  folution  of  Roman  vitriol, 
that  it  wou’d  not,  with  the  infufion,  or  tindlure  of  galls,  afford  either 
a black,  or  a blackifh,  but  only  a thick  and  muddy  colour. 

I remember,  that  from  the  northen  part  of  England , where  there 
are  feveral  mineral  waters,  a virtuofo  fent  me  a large  quantity  of  very 
whitifh  earth,  which  he  fufpedted  to  be  of  a peculiar  nature.  Upon 
examination,  it  appeared  to  contain  a confiderable  proportion  of  lead- 
ore,  corrodeci  by  fome  mineral  falts,  and  incorporated  with  the  foil  ; 
fo  that  if  fearch  had  been  made  for  mineral  waters,  in  the  place  from 
whence  this  earth  came,  ’tis  probable,  that  fome  peculiarity  being  found 
in  the  taft  of  the  water  which  pafs’d  thro’  the  fame,  it  would  have 
been  taken  for  a mineral  water,  tho’  it  wou’d  have  been  hard  to  de- 
termine what  mineral  it  partook  of  ; and,  perhaps,  by  endeavouring  to 
folve  the  doubt,  by  drinking  it,  very  bad  effedts  might  have  thence  en- 
fued.  But,  probably,  the  fulphureous  fpirit  we  (hall  prefently  deferibe, 
wou’d  have  fhewn  that  water  to  be  impregnated  with  a body  of  the 
nature  of  vitriol,  but  not  the  common  fort.  For  tho’  galls  give  no  very 
blackifh  colour  to  a folution  of  Saccharum  Saturni , that  is,  the  vitriol 
of  lead,  in  diftill’d  or  rain-water  •,  yet  I found  this  volatile  fulphur 
wou’d  foon  manifeftly  do  it  : which  expedient  I madeufeof,  becaufe  I 
had  not  then  at  hand  the  ores  of  lead,  copper,  &V.  For  the  fame 
reafon  I contented  myfelf  with  the  folutions  of  the  feveral  metals 
in  their  proper  menftrua  ; for  ’tis  probable,  that  the  metalline  parts  of 
the  ores,  wcu’d  have  afforded  either  the  fame,  or  fimilar  folutions,  in 
* the  fame  menftrua  ; which  confifting  of  nitre,  fea-falt,  and  vitriol, 

bodies  that  abound  in  feveral  parts  of  the  earth  thro’  which  fprings 
flow,  their  feveral  impregnated  waters  might  exhibit  phenomena  of 
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the  fame  kind.  We  made  then,  among  others,  a folution  of  fine  gold 
in  Aqua  regis  ; another  of  common  running  mercury  in  Aqua  fortis  \ and 
a clear  one  of  tin,  in  a peculiar  folvent  that  readily  a£ts  upon  it,  and 
keeps  it  permanently  diffolv’d.  To  thefe  folutions  I put  galls,  with- 
out obtaining  any  blackifh  colour,  except  from  that  which  contained 
gold  *,  but  with  our  fulphureous  liquor,  we  obtained  notable  changes  of 
colour,  tho’  ’twas  dark  in  all  of  them  except  one,  or  tending  to  black- 
nefs.  And  tho*  for  that  reafon  a carelefs  eye  might  judge  them  indif- 
ferently blackifh,  yet,  fi nee  the  degrees,  or  fome  other  modification  of 
the  fame  dark  colour,  feemed  plainly  not  to  be  the  fame  in  them  all  ; 
*tis  poflible,  that  a very  careful  view  may  difeern  fome  little  differen- 
ces between  thofe  obfeure  colours,  from  whence  to  form  a conjedlure, 
what  metalline  fubftance  is  contained,  or  at  leafl  predominates  in  the 
refpedtive  liquors.  And  I particularly  remember,  that  the  colour 
which  arofe  from  our  fulphureous  liquor,  and  the  folution  of  tin, 
was  manifeflly  diftinguifhable  from  thofe  produced  in  any  of  the  other 
folutions  ; being  not  black,  or  blackifh,  nor  fo  much  as  purple  ; but 
of  a kind  of  brownifh  yellow. 

I do  not,  however,  flight  the  ufe  of  galls,  &c.  even  as  they  are  vul- 
garly employ’d  •,  but  am  apt  to  think,  that  the  way  of  examining  mi- 
neral waters,  by  the  changes  of  their  colour,  when  they  are  mixed 
with  proper  materials,  may  be  render’d  very  extenflve  and  ufeful  : to 
which  purpofe  I wou’d  recommend  the  following  particulars,  (i.)  It 
feems  neceffary,  that  the  change  of  colour  be  regarded,  both  while  ’tis 
producing,  and  when  produced,  in  a good  light,  and  with  a careful 
eye  ; for,  by  this  means  may  be  difeovered  feveral  fhades,  or  varieties, 
of  the  more  principal  colours,  and  fome  other  circum fiances,  that  cou’d 
not  otherwife  be  taken  notice  of ; which  yet  may  afford  good  hints  to 
a fagacious  obferver.  (2.)  The  circumfpedlion  here  recommended,  may, 
perhaps,  be  more  inflrudlive,  by  a way  I have  fometimes  pradtifed, 
to  vary  the  fhades,  and  other  phenomena  of  colours,  produced  with 
mineral  liquors.  This  confifts  chiefly  in  preparing  fheets  of  white 
paper,  by  drenching  them  in  flrong  infufions  of  brazil,  log- wood,  or 
other  convenient  dying  fluff,  and  then  letting  them  dry  leifurely  in  the 
air.  Upon  feveral  parts  of  this  paper,  fome  drops  of  the  mineral  liquor 
being  let  fall,  and  then  fuffered  to  fpread,  and  change  their  colour  ; a 
curious  obferver  may,  from  hence,  be  affifled  to  guefs  what  kind  of 
mineral  impregnates  the  liquor,  and  in  what  quantity  ; efpecially  if 
the  liquor  be  of  a faline  nature,  and  on  the  fame  fheet,  fome  other 
convenient  mineral  water,  or  other  fluid,  be  likewife  dropt  •,  that  the 
changes  of  colour  produced  by  the  two,  may  be  furveyed  and 
compared  together.  I,  alfo,  praflifed  another  way,  fomewhat  different 
from  this,  by  rubbing  fome  proper  powders,  as  that  of  Euglifj  vitriol, 
(lightly  calcined,  in  a gentle  heat,  till  it  becomes  of  a greyifh  colour, 
and  friable  between  the  fingers,)  with  a hare’s  foot  upon  white  paper, 
till  the  finer  parts  thereof  having  lodged  themfelves  in  its  pores, 
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Medicine-  without  greatly  difcolouring  it  ; when  the  fuperfluous  dud  was  ftruck 
oft’,  it  became  capable  of  affording  a variety  of  colours,  or  rather 
fhades,  fome  deeper,  and  others  fainter  •,  and  then  I let  drops  of  dif- 
ferent ferruginous  liquors  fall  thereon.  Several  variations  of  colour  may, 
likewife,  be  produced  by  infufing,  or  othervvife  mixing  a material  with 
the  mineral  water,  before  the  tinging  one  be  joined  with  it  •,  by  putting 
fomewhat  into  the  infufion  or  powder  of  galls,  before  it  be  added  to 
the  water  *,  or,  laftly,  by  dropping  proper  liquors,  fuch  as  fpirit  of 
fait  firft,  then  fpirit  of  urine,  or  oil  of  tartar,  into  the  mixture  of 
galls,  and  the  fubjedl  to  be  examin’d.  (3.)  It  is  not  proper  to  confine 
one’s  felf  to  the  ufe  either  of  galls  or  oak- leaves  *,  red-rofes,  balauftians, 
log-wood,  brazil,  and  other  aftringent  vegetable  pigments,  may  be  alfo 
employ’d.  For  tho’  fome  of  thefe  give  a deeper  tindture  than  galls, 
vet,  by  the  diverfity  of  colour  they  produce  in  mineral  waters,  an  at- 
tentive fpedlator  may  difeover  fome  things  that  he  would  not  be  in- 
formed, or  receive  any  hint  of,  by  the  help  of  galls  or  oak-leaves 
alone.  Nor  would  I have  only  vegetable  fubftances  employ’d  about 
fuch  colourations,  but  fometimes  animal,  and  often  mineral  ones  ; for 
bv  this  means,  experiments  will  be  diverfified,  and  the  number  of  phe- 
nomena encreafed  •,  fome  of  which  may,  probably,  prove  inftrudlive. 

I know  feveral  other  fubftances  that  will,  as  well  as  galls,  turn  black 
in  vitriolic  waters,  whether  of  the  iron  or  copper  kind.  And  for  a 
liquor  that  will  prefently  turn  black  with  either  : take  equal  parts 
of  pure  fait  of  tartar,  flours  of  fulphur,  and  good  fal-armoniac, 
reduce  the  firft  and  the  laft  to  powder  feparately,  melt  the  fulphur, 
over  a gentle  fire,  and,  by  degrees,  put  to  it  the  fait  of  tartar  ; ftir- 
ring  them  well,  that  they  may  incorporate  and  grow  reddifti  ; then 
put  the  mixture  pulverized,  into  a glafs-retort,  pour  on  it  the  fal- 
armoniac  dilfolv’d  in  fair  water  ; and  clofing  well  the  junctures,  diftil 
all  in  fand,  by  degrees  of  a moderate  fire  •,  fhifting  the  receiver  once 
or  twice,  becaufe  the  liquors  will  be  differently  ting’d  and  ftrong,  and 
that  which  afeends  laft,  may  bring  over  but  very  little  of  the  fulphur, 
whofe  volatile  tindlure  is  yet  the  chief  thing  we  aim  at  in  this  operation. 
(4.)  I queftion  not,  that  he  who  makes  a lkilful  ufe  of  the  feveral 
drugs,  and  other  bodies,  vegetable,  animal,  and  mineral,  which  may 
produce  new  colours  with  mineral  waters,  or  the  fubftances  that  im- 
pregnate them,  will  thereby  diicover  the  prefence  or  abfence  of  many 
other  minerals  therein,  fome  of  them  falubrious  or  lafe,  and  others 
hurtful  or  dangerous,  that  remain  unobferv’d  by  thofe  who  content  them- 
felves  to  employ  only  galls  and  oak-leaves  in  the  examination  of  them. 
For  fome  of  thefe  liquors  contain  faks  that,  having  corroded,  either 
iron  or  copper  ores,  or  marcafites,  do  not  betray  themfelves,  by  pro- 
ducing either  an  inky,  a fainter  degree  of  blacknefs,  or  a purple, 
with  the  drugs  commonly  made  ufe  of  to  change  their  colours. 
And  of  thefe  falts  I have  met  with  more  than  one  fort.  (5.)  I think, 
it,  likewife,  very  poffible,  that  induftrious  men  may  find  means  to 
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difcover,  by  the  help  of  this  change  of  colours,  whether  orpiment,  na-  Medicine. 
tive  arfenic,  or  the  like  poifonous  minerals,  impregnate  a water,  fo  as 
to  make  it  very  hurtful  or  dangerous.  But  as  for  fulphur,  feveral  wa- 
ters may  partake  thereof  without  being  perceived  to  do  fo.  I have, 
fometimes,  purpofely  made  a liquor,  limpid  like  fpring  water,  that 
would  totally  evaporate  by  a gentle  heat ; and  yet  this  liquor  was  high- 
ly impregnated  with  a mineral  fulphur,  as  I convinc’d  feveral  virtuofi 
by  manifeft  and  ocular  proofs.  So  that  if  fulphur  chance  to  be  com- 
bined with  any  of  thofe  many  hidden  fubterraneal  falts  and  minerals, 
that  can  fupprefs  or  difguize  its  peculiar  odour,  a water  may  be  con- 
fiderably-.  tho’  unobfervedly  impregnated  with  it  : yet  this  is,  proba- 
bly, dilcoverable  by  the  change  of  colour,  producible  in  fuch  a ful- 
phureous  liquor  by  vitriolic  bodies,  and  other  proper  materials  ; for 
tho’  the  fpirit  lately  defcrib’d  be  very  tranfparent,  and  totally  vola- 
tile in  the  form  of  a liquor,  fometimes  pale  ; yet  common  Englifh  vi- 
triol, asalfo  that  of  Dantzick , which  is  of  the  copper  kind,  will  pre- 
fen tly  turn  it  of  a black  or  very  dark  colour.  And,  what  feems  more 
difficult,  I have  devifed  a method  whereby  it  appears,  that  even  folid 
copper  may  be  fo  fubtiliz’d  and  difguiz’d,  as  to  fend  out  a multitude 
of  its  metalline  parts,  with  others,  in  the  form  of  a tranfparent  liquor, 
like  common  water  *,  when  by  putting  to  it  a little  of  another  fubftance, 
as  volatile  and  colourlefs  as  it  felf,  it  would  prefently  difclofe  the 
metal  it  contained,  by  turning  blue  as  a iapphire.  (6.)  Becaufe  arfenic 
is  a pernicious  drug,  and  yet  has  been  fufpedted  to  be  clandeftinely 
mixed  with  mineral  waters  *,  which  feems  the  lefs  improbable,  becaufe 
fome  of  the  marcafitical  bodies,  wafh’d  by  particular  mineral  waters, 
are  thought  to  contain  it  ; and  becaufe  galls  fail’d  to  difcover  this 
poifonous  drug  in  water,  that  was  copioufly  impregnated  with  it,  I 
made  fome  trials,  to  difcover,  at  once,  its  exigence  in  water,  and  the 
nature  of  fo  dangerous  a mineral. 

Happening,  fome  years  ago,  to  tail  arfnic,  not  without  a little  dan-  % difcover 
ger  and  inconvenience,  its  poifonous  nature  did  not  from  thence  feem  whether  ami- 
to  me  to  confift  in  a highly  acid  fa.lt,  but  to  be  of  an  exceeding  cor-  neral  w iter 
rofive  or  fretting  nature,  peculiar  to  it  felf.  Of  this  mineral  I made  ea,'Jem(a- 
a ftrong  folution  in  common  water,  wherein  fome  fkill  is  required  to  dif- 
folve  it,  and  mix’d  a fmall  proportion  thereof  with  fome  German- Spaw 
water  ; then  dropping  into  this  mixture  a little  highly  dephlegmed 
fpirit  of  urine,  we  perceiv’d  a light  ladtefcence  to  be  produced,  and 
a whitiffi  precipitate  very  {lowly  to  fubfide  therein. 

We  found,  alfo,  that  a little  oil  of  tartar  per  deliquium , being  drop’d 
into  fome  of  the  folution  of  arfenic,  produced  a heavy,  whitiffi  cloud, 
which  prefently  fettled  on  the  lower  part  of  the  glafs  : we,  likewife, 
put  oil  of  vitriol  into  the  faid  folution,  but  did  not  perceive  that  the 
oil  caufed  a precipitation,  or  wrought  much  otherwife  on  it  than  it 
would  have  done  upon  common  water. 
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Medici-ne.  From  which  experiments  it  may  be  fufpefted,  that  arfenic  is  chiefly 

^\OvJ 

an  acid  body. 

But  by  mixing  fome  of  this  arfenical  liquor  with  fyrup  of  violets, 
we  found  it  flowly  change  the  fyrup,  rather  to  a green,  than  a red 
or  purple  colour  : and  to  another  portion  of  the  fame  liquor  we  put 
fome  of  our  volatile  fulphureous  fpirit,  but  no  precipitation  enfued. 

For  a feverer  fcrutiny,  we  u fed  a method,  that  is  very  fuccefsful  in 
difcovering  fuch  flight  degrees  of  acidity  as  are  not  ailcoverable  by 
ordinary  tryals  •,  but  we  cou’d  not,  by  this  way,  difcern  the  leafl  aci- 
ditv  in  our  arfenical  folution,  but  rather  a manifeft  fiarn  of  an  urinous  or 
lixiviate  quality.  And  by  putting  fome  of  the  arfenical  liquor  into  a 
ftrong  folution  of  common  fublimate,  made  in  fair  water,  we  had  a 
copious  precipitate,  fuch  as  might  have  been  expected  from  an  alka- 
line precipitant.  And  this  was  not  brick- coloured,  like  what  fix’d  al- 
kalies produce  with  diflolv’d  fublimate,  but  white  *,  fuch  as  urinous  or 
volatile  alkalies,  as  they  call  them,  make  with  the  fame  liquor. 

Upon  the  whole,  tho’  arfenic  be  a very  corrofive  body,  and,  per- 
haps, upon  that  fcore  poifonous  *,  yet  its  deleterious  nature  feems 
not  to  confift  in  a tranfcendently  acid,  lixiviate,  cauftic  quality  ; but, 
as  we  before  conjectured,  in  a peculiar  kind  of  corrofivenefs. 

I fhall  add,  that  upon  cafting  about  in  my  thoughts  for  an  ufeful 
method  to  examine  mineral  waters,  fufpeCted  to  contain  arfenic  *,  I,  at 
length,  made  choice  of  vitriolate  bodies  for  that  purpofe  •,  and  found, 
that  if  a folution  of  Dantzick  vitriol  were  put  to  a convenient  quan- 
tity of  arfenical  liquor,  there  would  prefently  enfue  a great  change  of 
colour  •,  and  a dark  fubftance,  by  degrees,  precipitate  it  felf,  and  fettle' 
in  the  lower  part  of  the  glafs.  The  like  effeCl  we  found  when  we  put 
Englifh  vitriol,  (which  having  no  copper  added  in  its  preparation,  as 
that  of  Dantzick  has,  is  either  wholly,  or  almoft  ferruginous)  into  a 
confiderable  proportion  of  the  arfenical  folution. 

14.  If  any  thing  will  be  'precipitated  out  of  the  mineral  waters  by  falts  or 
[aline  liquors  ; whether  they  be  acid , as  fpirit  of  fait , or  of  nitre , Aqua 
fortis,  &c.  volatile  alkalies , as  ftrong  fpirit  of  urine , fal-armoniac , &c. 
or  lixiviate  falts , as  oil  of  tartar  per  deliquium,  fixed  nitre , &c. 

1 5.  To  examine , by  evaporation , whether  the  mineral  water  contains 
common  fait , and  if  fo , whether  in  a great  or  fmall  quantity. 

Common  fait  Becatife  it  often  happens,  that  men  have  not  the  leifure  and  conve- 
contamcd m niency  totally  to  evaporate  a mineral  water,  it  may  be  ufeful,  with- 
ff  ’ (<l  rj~a‘  out  evaporation,  to  difcover,  whether  it  contains  any  common  fait; 

and  if  fo,  to  make  fome  eftimate  how  copioufly  or  fparingly  the  liquor 
is  impregnated  therewith.  This  I might  eafily  fhew  how  to  perform 
eCtaCtly,  if  I were  not  juflly  reftrained,  for  a while  from  communi- 
cating that  way  of  examining  the  faltnefs  and  frefhnefs  of  waters, 
whereof,  by  the  king’s  command,  I exhibited  to  his  majefty  fome  proofs, 
foon  after  mentioned  in  the  Gazettee  however,  fome  guefs  may  be  made 
at  the  faltnefs  of  waters  by  obferving  whether  they  will  lather  with 
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waffi-balls,  or  foap  ; and  if  they  will  not,  what  quantity  of  curdled  Medicine. 
matter  they  produce  ; as,  alfo,  whether  they  will  ferve  for  the  walking 
of  linen,  and  the  boiling  of  peas  tender  •,  which  two  are  the  moft  ufual 
ways  that  feamen  take,  to  examine  the  goodnefs  of  unknown  water. 

In  feveral  purging  waters,  it  may  be  difficult  to  pradtife  this  method 
with  certainty,  becaufe  other  falts  may  happen  to  predominate  in 
them  ; but  in  the  examination  of  lightly  ferruginous  fprings,  it  is  more 
to  be  relied  upon.  ’Tis  remarkable,  that  when  I ufed  my  own  way 
of  examining  the  faltnefs  of  mineral  waters,  I found  even  the  lighted: 
fort  of  them  contained  common  lalt,  but  in  different  proportions  •,  thus 
not  only  in  the  feveral  waters  of  IJlington , Hampftead,  and  fome  others, 
afforded  it,  but  particularly  thofe  of  the  German-Spaw , and  'Tunbridge , 
did  the  fame.  And,  indeed,  I have  long  known,  that  more  of  lefs 
common  fait  is  very  ufually  harboured,  unobferved  in  many  foils,  thro’ 
which  ail  forts  of  fprings  have  their  courfe. 

1 6.  To  examine , without  evaporation , whether  the  mineral  water  have 
any  acidity , tho'  ever  fo  little. 

Tho’  acidity  be  fo  frequently  a manifeft  quality  of  mineral  waters,  Acidity  no 
as  to  caufe  them  to  be  divided  into  Acidul#  and  Therm# , yet  I have  common  qualt - 
found,  by  feveral  trials,  that  ’tis  not  near  fo  eafy  as  men  prefume,  to  ty  171  thenu 
difeover  a manifeft  acidity  in  all  thofe  that  are  not  fulphureous  or  hot. 

For,  feveral  ferruginous  waters  having,  probably,  fpent  what  acidity 
they  had,  upon  the  iron-ore,  which  they  diffolved  in  their  pafiage, 
retain  but  little  of  that  property,  which  they  manifeft  fo  faintly,  by 
working  upon  coral,  by  any  conflict  with  fpirit  of  urine,  &c.  or  by- 
changing  the  colour  of  fyrup  of  violets,  that  I fnou’d  fometimes  have 
concluded,  they  had  no  acidity  at  all,  were  I not  provided  of  a way  to 
difeover  a far  lefs  degree  of  it,  than  the  vulgar  trials  take  notice  of  ; 
which  is  by  their  operation  upon  the  colours  of  an  infufion  of  Lignum 
nephriticum , made  in  limpid  water.  By  this  means,  I found  the  German - 
Spaw  water  to  retain  a little  acidity,  even  here  at  London  *,  but  feveral 
of  our  own  ferruginous  fprings  did  not,  even  upon  this  trial,  appear  to 
have  any.  Nor  did  I find  even  fome  of  the  purging  fprings,  particu- 
larly that  of  Atton,  to  have  any  difcernible  acidity. 

1 7.  The  liquor , or  liquors , it  affords  by  dijlillation  in  balneo,  and  other 
treatment. 

18.  The  fediment , or  Caput  mortuum,  of  the  mineral  water,  when  the 
liquor  is  totally  evaporated , or  diftilled  off  j and  whether  the  remainder  be  the 
fame  in  quantity  and  quality , when  fever  ally  produced  by  thofe  two  ways. 

19.  Whether  the  water , being  Jlowby  and  warily  abflrafted  to  a thickifh 
fubflance , in  glafs-veffels  exactly  luted , and  again  mixed  with  the  diftilled  fluid , 
wou'd  re-compoje  a mineral  water , of  the  fame  texture  and  qualities  it  had 
at  flrft. 

20.  Whether  a glafs  full  of  it,  being  hermetically  fealed  up , and  boiled  in 
common  water,  deep  enough  to  keep  it  always  cover'd,  will  have  its  texture  fo 

alter'd , 
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Medicine,  alter'd , as  to  fuffer  an  obfervabk  change  in  any  of  its  manifeft  qualities  \ 
and  if  it  do,  in  what  qualities , and  to  what  degree  of  alteration. 

There  is  a double  defign  in  this  enquiry  : Firft,  to  difcover  whether 
a change  of  texture  wou’d  remarkably  alter  the  qualities  of  the  liquor, 
when  the  hermetical  feal  hinder’d  the  avolation  of  any  faline,  ferru- 
ginous, or  fpirituous  parts  : and,  fecondly,  to  fee  whether  fuch  an 
agitation  by  heat,  as  in  the  open  air,  prevents  the  Spaw  water  from 
making  a purpule  colour  with  galls,  wou’d  caufe  any  manifeft  feparation 
of  parts  in  the  liquor,  and  caufe  any  grofier  fubftance  to  precipitate, 
or  fubfide.  We  twice  attempted  the  experiment  with  Spaw  water,  but 
without  fuccefs  for  the  firft  time,  the  glafs  broke  at  the  bottom,  be- 
fore the  water,  wherein  we  immers’d  it,  was  near  boiling  hot  and  tho’ 
the  other  glafs  refilled  longer,  and  endured  a greater  heat,  yet  in  a 
few  minutes  that  alfo  broke  at  the  bottom  : which  difappointments  a 
faithful  hiftorian  ought  not  to  conceal. 

2 1 . What  proportion  the  dry  Caput  mortuum  bears  to  the  mineral  water 
that  affords  it. 

22.  The  divi/ion  of  the  Caput  mortuum  into  faline , terreftrial , and  other 
parts  not  dffoluble  in  water , in  cafe  it  contain  both , or  more  forts. 

2 3 . The  proportion  of  the faline  part  of  the  Caput  mortuum,  to  the  terreftrial . 

24.  The  fixity , or  volatility , of  the  faline  part  in  ftrong  fires. 

25.  Whether  the  faline  part  will  Jhoot  into  cryftals  or  no  •>  and  if  it  will , 
what  figure  the  grains  are  of  but  if  it  will  not , whether , being  combined 
with  a fait  of  that  property , as  purified  fea-falt,  for  inftance , it  will  then 
cryftallize  ",  and  if  it  do,  into  what  figures  it  fhoots , and,  particularly , if 
they  are  reducible  to  thofe  of  any  fpecies  of  known  falts. 

26.  To  examine  whether  the  faline  part  be  predominantly  acid,  alkaline , 
or  adiaphorous. 

To  fmd wobat  Various  way s may  be  propofed,  to  difcover  which  of  the  qualities 

falts  predomi-  mentioned  in  this  article,  is  predominant  in  the  fait  to  be  examined  ; 
nate  inparti-  but,  I confefs,  I doubt  whether  any  of  them  be  certain. 
cular  mineral  If  acidity  be  the  predominant,  it  will,  probably,  appear  by  the  taft, 
odour,  or  both  i by  working  upon  powder’d  coral,  or  crabs  eyes,  curd- 
ling milk,  turning  fyrup  of  violets  reddifh,  deftroying  the  blue  colour 
of  the  infufion  of  Lignum  nephriticum,  by  not  precipitating  with  ftrong 
acid  liquors,  as  oil  of  vitriol,  fpirit  of  fait,  &c.  and,  laftly,  by  precipi- 
tating with  oil  of  tartar  per  deliquium,  ftrong  fpirit  of  urine,  &c.  But 
I ftill  doubt,  whether  thefe  proofs  be  abfolutely  certain  ; for,  if  I 
miftake  not,  I found  fome  purging  mineral  waters,  that  wou’d  not 
give  even  fo  (light  a proof  of  acidity,  as  to  deftroy  the  bluenefs  of  the 
nephritic  tindlure,  tho’  they  wou’d  curdle  milk  ; and,  on  the  contrary, 
I found,  that  fome  Spaw  water  wou’d  not  curdle  milk,  and  yet  readily 
deprive  the  faid  tindlure  of  its  colour  : which  fome  of  our  Englijh  fer- 
ruginous waters  were,  at  lead  when  brought  to  London,  unable  to  do. 

The  predominancy  of  an  alkali  in  the  fait  of  a mineral  water,  may 
be,  probably,  difcovered  by  the  lixiviate  taft  and  fmell  ; the  former 
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of  which  may  be  obferved  in  the  true  nitre  of  the  ancients ; by  turning  Medicine. 

the  fyrup  of  violets  green  ; by  precipitating  a folution  of  fubli- 

mate,  made  with  fpring-water  *,  by  an  effervefcence,  or  conflift  with 

iome  potent  acid,  as  Aqua  fortis , or  well  dephlegmed  fpirit  of  fait ; by 

heightning  the  red  tinftureof  log- wood,  or  brazil,  drawn  with  common 

water  ; to  which  may  be  added,  a nicer  way  or  two,  that  I have  elfe- 

where  mentioned.  But  I propofe  thefe  methods  of  examination,  only 

as  they  appear  rational  ; becaufe  I have  fuccefsfully  tried  them  with 

other  faline  bodies,  that  were  alkalizate : for,  as  to  thofe  mineral 

waters  I have  examined,  an  alkali  appeared  to  be  predominant  in  none 

of  them. 

But  further  enquiry  may  difcover  to  others  here  in  England , what  1 
have  not  yet  met  with  : doubtlefs  there  are  in  many  parts  of  the 
earth,  falts  of  an  alkaline  nature.  And,  I prefume,  the  Egyptians  might 
find,  among  their  fprings  or  wells,  feveral  waters  impregnated  with 
them  ; for  I found  by  trials,  purpofely  made,  upon  the  true  Egyptian 
nitre,  that  the  native  fait  exhibited  feveral  of  the  fame  phenomena, 
with  other  fa&itious  alkalies : and  fome  fait  afforded  by  the  famous 
waters  of  Bourbon  in  France , being  brought  me  to  examine,  I found  it 
to  be  evidently  alkaline  *,  for  it  wou’d  make  a conflict  with  acids,  and 
prefently  turn  fyrup  of  violets  green. 

If  we  fufpedt  vitriol  to  predominate  in  the  faline  part  of  a mineral 
water,  we  may  endeavour  to  difcover  it,  by  its  blackning  a folution  of 
galls  *,  by  its  vomitive  operation  upon  the  drinkers ; (tho’  this  may  fome- 
times  prove  uncertain  •,  efpecially  becaufe  an  invifible  mixture  of  arfenic, 
or,  perhaps,  arfenical  fumes,  may  give  the  water  an  emetic  quality  i ) 
by  putting  alkalies  to  a ftrong  folution  of  the  fuppofed  vitriol,  and 
obferving  whether  it  will  afford  a yellow,  or  a yellowifh  precipitate,  if 
fait  of  tartar,  or  fpirit  of  urine,  be  dropt  into  it  ; and,  laftly,  by 
taking  notice,  whether  a fulphureous  fpirit  will  make  a blackifh,  or 
a very  dark  colour  with  it  ; as  I found  it  would  do  with  feveral  vitrio- 
lic liquors  ; and  even  in  one,  wherein  we  had  difiolved  but  a grain 
of  a natural  vitriolic  fubftance,  in  above  four  or  five  thoufand  times 
its  weight  of  fyrup  or  water.  But  I do  not  remember  to  have  found 
vitriol  a manifeft  ingredient  in  any  of  the  waters  about  London:  which 
feems  the  more  remarkable,  becaufe  feveral  places  about  that  city 
abound  with  marcafites,  the  parents  of  vitriol.  And  a curious  French 
gentleman,  who  had  a particular  occafion  to  take  notice  of  the  fedi- 
ments  of  many  mineral  waters  in  his  own  country,  told  me,  he  never 
met  with  any  that  was  manifeftly  vitriolic  : and  he  feem’d  to  be  of 
opinion,  that  no  vitriolic  fpring  had  yet  been  difcover’d,  among  the 
many  mineral  ones  of  France. 

Since  we  fo  rarely  meet  with  either  manifeftly  acid,  or  evidently 
alkaline  falts,  in  our  Englifh  mineral  waters ; it  may  deferve  a ferious 
enquiry,  what  other  lalts  they  may  be  impregnated  with  ; and  efpe- 
cially  from  what  falts,  the  purgative  virtue  that  is  found  in  many  of 
Vol.  III.  Uuu  them, 
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Medicine,  them,  as  thofe  of  Epfom , Barnet , Afton,  &c.  proceeds.  Common  fait, 
indeed,  as  is  already  noted,  I have  found  tokens  of  in  the  German  Spaw 
water,  and  in  all  the  Englifh  mineral  waters,  without  exception,  that  I 
had  occafion  to  try  *,  yet  I did  not  find  that  fait  fo  plentifully  in  any 
of  them,  as  to  difclofe  it  felf  by  cryftallizing  into  cubical  grains. 
And  the  way  I made  ufe  of  to  examine  the  laltnefs  of  the  water,  with- 
out cryftallization,  is  not  equally  certain  in  all  forts  of  them.  But 
becaufe  I had  not  enough  of  thefe  liquors  to  evaporate  them  in  large 
quantities,  tho’  I could  not  difcern  in  the  clear  falts  they  afforded, 
either  vitriol,  falt'petre,  alum,  or  even  common  fait,  by  their  peculiar 
and  genuine  figures  ; I dare  not  confidently  fay,  that  none  of  our  Englifh 
fprings  abound  with  any  of  thofe  falts.  However,  as  fir  as  I can 
guefs  by  the  trials  I have  hitherto  made,  the  fait  that  is  found  in  our 
purgative  waters,  and  plentifully  in  fome  of  them,  does  not  belong 
to  any  known  fort  of  falts  •,  but  is  either  of  a kind  for  which  we  have 
yet  no  name  •,  or,  what  feems  more  probable,  is  a fait  of  a compound 
nature,  made  up  by  the  coalitions  of  fome,  or  all  of  the  falts  above- 
mentioned,  with,  perhaps,  fome  other  fubterraneal,  namelefs fait,  which 
the  fpring  diffolves  in  its  paffage.  The  two  bodies,  neither  of  them 
cathartic,  may,  by  a change  of  texture  in  each,  compofe  a third  body 
that  is  brifkly  purgative,  I have  found  by  experience.  Befides,  by 
burning  fait  of  tartar  with  about  double  its  weight  of  common  fulphur, 
I thence  obtained,  as  I expected,  a neutral  fait,  that  had  peculiar  qua- 
lities, different  from  thofe  of  the  bodies  employed  to  compofe  it : and 
an  ingenious  empiric  told  me,  that  in  the  dofe  of  half  a dram,  being 
taken  in  wine,  or  broth,  it  wou’d  purge  confiderably,  yet  gently,  and 
without  griping.  And  I have  fometimes  made  out  of  common  fulphur, 
a cryftalline  fait  of  a vitriolic  tail;  the  like  to  which  may,  poffibly, 
be  made  under-ground,  where  there  are  fubterraneal  fires,  tho’,  perhaps, 
not  obferved,  nor  fufpedted  •,  fince  we  prepared  this  filt,  without  adding 
any  thing  to  the  fulphur,  only  by  the  help  of  fire  and  common  water. 
And  I remember,  that  a great  virtuofo,  feveral  years  ago,  brought  me 
a certain  unknown  fait,  afforded  by  a fpring  adjoining  to  his  eftate  in 
the  weft  of  England , which  I quickly  told  him  was  of  the  nature  of  the 
Sal  mirabile  Glauberi , and  prediited  the  phenomena  it  would  exhibit  up- 
on particular  trials  •,  which  came  to  pafs  accordingly. 

27.  Ehe  obfervables  in  the  terreftrial  portion  of  the  Caput  mortuum,  in 
reference  to  the  faline ; its  colour , odour , volatility,  or  fixity  in  a ftrong  fire 
its  folubility  or  infolubility  in  feveral  menfirua , as  fpirit  of  vinegar , Jpirit  of 

wind  °f  tartar->  &c- 

Different  ?Tis  furpf'Z^S  to  °bferve,  how  great  an  inequality  there  fometimes 
quantities  of  js  jn  the  proportion  the  fame  quantity  of  two  different  mineral 
Caput  mor-  ’ ers  bcarS)  tQ  the  Cafut  ^trnrK  they  refpeflively  afford  : fince  a 
iZfid'd ' pound,  for  inffance,  of  one,  may,  after  evaporation,  leave  behind  it, 
mineral wa-  perhaps,  more  drams  of  a dry  fubftance,  than  a pound  of  the  other 
leaves  grains,  ^ 


levs. 
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As  far  as  I have  hitherto  obferved,  thofe  ferruginous  waters  that  are 
not  heavier  than  common  water,  and  ufually  prove  diuretic,  afford  but 
little  Caput  mortuum , or  dry  fubftance,  upon  the  total  evaporation  of  the 
liquor  ; whilft  mineral  waters  that  are  purging,  and  manifeftly  more 
ponderous,  in  fpecie , than  common  water,  leave,  after  exhalation,  a con- 
fiderable  quantity  of  refidence,  tho’  fome  far  lefs  than  others. 

From  a pound  of  Barnet  water,  which  is  purgative,  fiowly  evapo- 
rated, we  obtained  a dram  of  white  powder  ; but  from  the  like  quan- 
tity of  'Tunbridge  water,  only  but  one  grain  of  Caput  mortuum  : and, 
if  I mifremember  not,  we  had  but  about  a grain  and  a half,  from  twen- 
ty-five ounces  of  German- Spaw  water. 

It  may  feem  fcarce  credible  to  many,  that  fo  fmall  a quantity  of 
matter,  of  which,  perhaps,  not  one  half  is  faline,  or  metalline,  fhould 
impart  a manifefl  virtue  to  fo  great  a proportion  of  water : but  this 
difficulty  did  not  much  trouble  me,  having  purpofely  made  feveral 
experiments,  to  difcover  how  fmall  a proportion  of  mineral  matter 
may  fuffice,  when  diffolved,  to  impregnate  common  water.  One  grain 
of  iron-ftone,  cafually  found  near  the  fprings  at  IJlington,  (from  which 
mineral,  thofe  waters  probably  derive  their  virtue,)  being  opened  by 
fire,  and  diffolved,  as  far  as  it  wou’d,  in  a little  fpirit  of  fait,  we  let 
fall  a drop  or  two  of  the  yellowifh  folution  into  a great  proportion  of 
the  infufion  of  galls,  to  which  it  prefently  gave  a deeper  colour  than 
Tunbridge  water,  or  even  that  of  the  German- Spaw  ^ ufually  affords,  here  at 
London , with  the  powder  of  galls  : fo  that  we  imagined,  if  we  had  then  at 
hand  a competent  quantity  of  the  infufion,  the  remaining  part  of  the 
ferruginous  folution  wou’d  have  colour’d  a ten  times  larger  quantity 
of  the  infufion,  than  our  trial  was  made  upon.  This  will  be  eafily 
credited  by  him,  who  confiders  an  experiment  we,  afterwards,  made  to 
the  fame  purpofe,  by  diffolving  half  a grain  of  a good  marcafite,  taken 
up  not  far  from  London , in  a fmall  quantity  of  fpirit  of  nitre.  This 
folution  we  put  into  a pound  of  a pretty  high  tinfture  of  galls, 
made  by  infufing  them  in  common  water  •,  and  finding,  as  we  expected, 
that  the  mixture  grew  very  dark,  we  filled  a vial  with  it,  and  emptying 
that  vial  into  a larger  glafs,  we  filled  the  fame  vial  three  times  with 
common  water  to  dilute  it  ; notwithftanding  which,  this  new  mixture, 
being  put  into  one  of  our  uflial  glades,  appeared  of  a colour  much 
deeper  than  that  which  the  water  of  Tunbridge , or  the  Spaw , had  for- 
merly given  with  the  powder  of  galls : fo  that,  probably,  if  another 
vial  of  common  water  had  been  added,  it  wou’d  yet  have  afforded  a 
purple  colour,  if  not  a deeper  : fo  that  one  part  of  a diffolved  marca- 
fite communicated  a tinflure  of  61440  parts  of  the  infufion  of  galls. 
And  what  makes  the  experiment  more  confiderable,  is,  that  this 
fmall  quantity  of  marcafite,  was  not  it  felf  wholly  ferruginous,  or 
metalline  : for,  from  our  EngliJJj  marcafites,  as  well  as  others,  I have 
obtained  a confiderable  quantity  of  fulphur  like  the  common  fort ; be- 
fides  which,  they  afford  a confiderable  one  of  a terreftrial  fubftance. 
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Medicine.  Since,  then,  the  marcafite  impregnated  fo  much  water  with  its  grofs 
parts,  obtain’d  by  a bare  folution,  it  ieems  highly  probable,  that  the 
fame  quantity  of  liquor  may  be  impregnated  by  a far  lefs  quantity 
of  mineral  matter,  attenuated  by  being  rais’d  in  the  form  of  fumes  or 
exhalations:  and,  that  imperfect  or  embryonated  iron  may  be  thus  rai- 
fed,  appears  from  hence,  that  iron  will  manifeftly  emit  copious  fumes, 
without  the  help  of  external  fire.  And  if  it  be  with  fome  fuch  fpiri- 
tuous  and  volatile  exhalations,  that  a mineral  water,  as  thofe  of  Tun- 
bridge and  IJlington  is  impregnated,  ’ tis  eafie  to  conceive  how  they  may 
foon  lofe  their  chief  virtues  by  the  avolation  of  their  fine  parts,  up- 
on  their  being  removed  to  a diftance  from  the  fpring-head.  And  to 
make  it  probable,  that  vitriolate  corpufcles  may  be  made  to  afcend 
without  lofing  their  nature,  I fhall  here  mention  an  experiment  that 
1 devifed,  to  give  fome  light  into  this  matter.  I had  often  found,  by 
tryal,  that  afpirit,  richly  impregnated  with  volatiliz’d  fulphur,  wou’d, 
with  vitriol,  whether  in  the  form  of  a powder,  or  a folution,  produce, 
in  a trice,  a very  dark  or  blackifh  colour : and  gueffing,  that  in  mer- 
cury, turn’d,  by  the  addition  of  faltand  vitriol,  intocorrofivefublimate, 
many  of  the  vitriolate  corpufcles  might  afcend  with  the  mercurial 
ones,  I drop’d  a volatile  fulphureous  tindlure  upon  good  fublimate, 
and  found  it  prefently  turn  to  a very  opake  colour.  To  fhew,  alfo, 
that  to  make  a great  dilatation  or  difperfion  of  the  ferruginous  cor- 
pufcles of  an  ore  or  mineral,  there  needs  no  fpirit  of  fait,  or  the  like 
diftill’d  menftruum  *,  I procured,  from  a place  where  artificial  vitriol 
is  made,  fome  of  the  liquor  they  employ  before  they  call  in  iron, 
that  being  corroded  thereby,  it  may  increafe  the  weight,  and 
give  folidity  and  fome  other  qualities  to  the  defign’d  vitriol.  For 
tho’  this  liquor  be  made  without  any  chymical  menftruum,  bare- 
ly by  rain  or  fnow- water,  that  impregnates  it  felf  with  faline  or  me- 
talline particles,  in  its  pafiage  thro’  beds  of  marcafites,  that  lie  ex- 
posed to  the  fun  and  air  ; yet  in  this  water  fuch  numbers  of  ferrugi- 
nous corpufcles  are  difpers’d,  that  having  let  fall  four  drops  of  it  into 
twelve  ounces  and  a half  of  common  water,  this  liquor,  as  I expedted, 
was  thereby  fo  much  impregnated,  that,  with  powder  of  galls,  it  prefent- 
ly produc’d  as  deep  a colour  as  good  Tunbridge  water  would  have  done. 
So  that  fuppofing  a drop  of  this  liquor  to  weigh  about  a grain,  as  by 
fome  tryals  purpofely  made  we  found  it  did,  we  fee  that  one  part 
of  the  vitriolate  water  was  able,  manifeftly,  to  impregnate  fifteen  hun- 
dred parts  of  common  water.  And  yet,  of  thele  four  drops  or  grains 
of  the  vitriolate  liquor,  a confiderable  part  may  very  probably  be  con- 
cluded, from  jhe  way  of  its  production,  to  have  been  rain-water  *,  fince, 
to  examine  this  fuppofition,  we  flowly  evaporated  fome  ounces  of  that 
liquor,  and  found  the  remaining  dry  fubftance  amounted  not  to  the 
fourth  part  of  the  weight  of  the  whole  ; whence  ’twas  eafie  to  con- 
clude, that  one  grain  of  vitriolate  fubftance  would  have  impregnated 
fix  thoufand  times  its  weight  of  common  water,  fo  as  to  make  it  fit 

to 
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to  produce,  with  galls,  a purple  tinClure.  We  afterwards  found,  up-  Medicine. 
on  a careful  tryal,  that  the  experiment  will  hold,  tho’  the  proportion 
of  the  water,  to  the  grain  of  tinging  fubftance,  fhou’d  exceed  that 
above-mentioned  by  the  weight  of  fome  hundreds  of  grains. 

28.  Whether , and  how  much , the  earth  of  the  mineral  water  lofes  by  a 
Jlrong  and  lafiing  ignition  ; what  changes  of  colour , &c.  it  thence  receives  *, 
whether  it  be , of  it  felf  , capable  of  vitrification  ; and  what  colour  it  will 
impart  to  fine  pulveriz'd  Venice  glafs,  when  exaffly  mix'd  therewith , and 
flux'd  into  a tranfparent  glafs. 

29.  The  (economical  and  mechanical  ufes  of  the  mineral  water  in  brewing , 
baking , wafhing  of  linen , tanning , dying , &c.  as  thefe  may , fever  ally,  affifl 
in  difcovering  the  ingredients  and  qualities  of  the  liquor. 

30.  77c-ct;  to  imitate  the  natural  medicinal  waters , 7jy  chymico.l  and  other 

artificial  means , difcover  the  quality  and  quantity  of  the  ingre- 

dients that  impregnate  the  fame. 

To  make  a fuccedaneum  for  mineral  waters,  fuch  as  thofe  of  the  Artificial 
Spaw  or  Tunbridge , we  took  one  part  of  very  good  filings  of  iron,  and  Spaw  w^r, 
ten  parts  of  good  diftill’d  vinegar.  Thefe  were  put  into  a bolt-head 
well  ftopt ; and  then,  in  a mild  heat  of  fand,  we  digefted  them  for  about 
two  days,  and  afterwards  augmented  the  heat  till  the  liquor  appear’d 
of  a deep  orange  colour,  yet  tranfparent.  Part  of  this  tinCture  we 
poured  off,  and  kept  well  (lop’d  by  it  felf  •,  becaufe,  tho’  by  a longer 
digeftion  and  a greater  heat,  we  obtain’d  a very  red  tinClure,  yet  we 
did  not  fo  much  value  it,  becaufe,  when  the  menftruum  is  too  much 
impregnated,  the  metal  ufually  precipitates,  and  the  fine  colour  is  de- 
ftroyed.  Of  the  firft  tinCture  we  let  fall  four  drops  into  eight  ounces 
and  an  half  of  clear  common  water,  whofe  colour  was  not  thereby  fenfi- 
bly  alter’d  •,  and  the  vial,  containing  this  mixture,  being  well  (haken, 
that  the  tinCture  might  diffufe  it  felf  the  more  thorowly,  we  kept  it 
carefully  (lop’d  for  ufe,  as  being  our  factitious  Spaw  water.  A fpoon- 
ful  or  fomewhat  more  of  this,  with  about  a quarter  of  a grain,  or  left, 
of  good  frefh  powder  of  galls,  would  prefently  afford  a purplifh  tin- 
cture, like  that  of  natural  fprings  impregnated  with  iron  ; and  if  the 
mouth  were  wafli’d  therewith,  it  appear’d  to  have,  like  thofe  natural 
waters,  a manifeft  ferruginous  tail.  But  thefe  artificial  Acidulce  ought 
to  be  adminifter’d  foon  after  they  are  made  ; for  experience  has  inform- 
ed me,  that  when  kept  too  long,  they  lofe  much  of  their  brilknefs  and 
force.  I fometimes  here  perceived,  there  would  fubfide  to  the  bottom, 
a certain  reddifh  fubftance,  as  it  were  oker,  which  fhew’d  the  degene- 
racy of  the  liquor  : and  fome  fuch  thing  I have  obferv’d  in  natural 
chalybeate  waters,  too  long  or  negligently  kept. 

31 . Particulars  omitted , but  diredlly  belonging  to  the  hiftory  of  mineral 
waters. 

32.  Mifcellaneous  obfervations  and  experiments , indiredlly  referable  either 
to  one  or  more  of  the  fpecfied  heads,  or  to  the  common  fubjefi  of " them  all . 
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SECT.  IV. 


Medi  cine. 


Heads  for  the 
natural  hiftory 
of  a mineral 
•water  conft- 
dered  as  a 
medicine. 


WE  come,  in  the  laft  place,  to  give  a fet  of  heads  for  the  hiftory 
of  a mineral  water,  confider’d  as  a medicine, 

i .  To  what  tempers  and  conjlitutions  the  propos'd  mineral  water  is  the 
mofl  proper , to  what  lefs  proper , and  to  what  noxious  or  inconvenient . 

2.  In  what  dated  difeafes  and  particular  cafes  it  is  proper , or  fufpebled  to 
be  dangerous , if  not  certainly  hurtful. 

3.  What  difference  there  is  between  the  water  taken  up , and  prefently 
drunk  at  the  fpring  it  felf , or  other  receptacle , and  when  carried  to  fome 
di/lance  from  thence , whether  in  open  or  well  clos'd  veffels. 

4.  The  manifejl  operations  of  the  water  in  thofe  who  take  it , whether  by 
vomit , ftool , urine , or  by  any  two,  or  all  of  thefe  ways  together. 

5.  Whether  any  occult  virtues  are  dife  over  able  in  the  mineral  water , and 
if  any , what  they  are. 

6.  What  difference  in  the  effebls  of  the  mineral  water  proceeds  from  it  be- 
ing drunk , all  of  it,  quite  cold,  or  hot , or  luke-warm , or  one  part  when  ' tis 
in  one  of  thefe  tempers,  the  reft  when  in  another . 

7.  How  to  promote  or  facilitate  the  operation  of  the  water  in  fome,  by 
taking  it  in  bed,  and  in  others,  by  moderate  exercife. 

8.  What  affiftance  may  be  afforded  to  the  operation  of  the  water,  by  giv- 
ing with  it , efpecially  in  the  firft  draught,  fomething  to  make  it  pafs  the  bet- 
ter, to  correct  its  crudity,  or  Jlrengthen  the  ftomach  and  vifeera. 

9.  What  advantages  may  accrue  from  preparing  the  patient' s body  before 
he  enters  upon  his  courfe  of  the  waters  ; and  what  inconveniencies  may  at- 
tend the  negledl  of  fuch  preparation,  efpecially  in  grofs,  foul,  or  much  ob - 
Jlrufted  bodies. 

1 o.  The  affiftance  the  water  may  receive  by  gentle  purging  medicines , dif- 
creetly  given  at  proper  intervals. 

1 1 .  The  moff  proper  dofe  or  quantity  of  the  water  to  be  taken  at  once  ; 
the  compafs  of  time  wherein  it  Jhou'd  be  all  drunk  *,  and  the  gradual  en- 
creafing  and  leffening  the  dofe  required  at  the  beginning,  and  fometimes  before 
the  end  of  the  whole  time  appointed  for  taking  it. 

1 2 .  How  much  the  greater  or  leffer  fpace  of  time , fpent  in  taking  water , 
conduces  to  its  good  effects  ; and  what  is  the  fitteff  meafure  of  time  to  continue 
the  drinking  of  it  *,  refpedl  being  had  to  the  patient' s ffrength , difeafe,  the  time 
of  the  year,  the  accidental  temperature  of  the  air,  and  other  confiderable 
circumffances . 

1 3 .  Whether  the  drinking  of  the  mineral  water,  for  fever  al  years  together , 
be  found  neceffary,  or  more  beneficial,  than  to  intermit  it  fometimes,  for  a 
year  or  two,  or  perhaps  longer,  and  then  to  repeat  the  ufe  of  it. 
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exercife , Jleep , &c.  that  ought  to 
and  of  the  inconveniencies  that 


14.  The  regimen , as  to  meat , drink, 
be  obferved  by  thofe  "who  take  the  water  ; 
are  apt  to  follow  a negled  herein. 

1 5.  The  Jigns  that  fhew  the  water  to  work  kindly  and  effectually  •,  and 
the figns  of  its  doing  the  contrary  ; with  thofe  of  it  having  proved  already 
hurtful  ; or  of  its  being  likely  to  prove  fo. 

1 6.  The  inconveniencies,  or  ill  accidents,  obferved  to  happen , either  du- 
ring‘the  courfe,  or  fome  time  after  'tis  over  efpecially  to  perfons  of  particu- 
lar conftitutions,  or  in  particular  circumfiances  •,  and  the  means  to  prevent 
or  remedy  fuch  inconveniencies. 

17.  Whether  it  is  necejfary,  or  ufeful,  to  take  phyfic,  after  the  courfe  is 
fnifhed  \ and,  if  it  be,  what  are  the  fittefi  times  and  medicines  to  be  em- 
ployed, to  prevent  any  bad  effects  •,  and  what  is  the  danger  of  negle Cling  to 
make  life  of  them. 

18.  Whether,  and  how  the  mineral  water  may  be  ufe fully  given,  by  being 
added  to  other  liquors,  or  things  as  by  boiling  meat  in  it,  or  by  receiving , 
together  with  the  addition,  a farther  preparation , as  when  wine , &c.  is  mix- 
ed with  it  •,  or  when  with  milk  ’ tis  made  into  poffet- drink  ; or,  lafily , when 
brew'd  with  malt  alone,  or  with  malt  and  hops,  and fo  turned  into  ale  or  beer. 

19.  Whether  any  fuch  faline,  or  other  fubjlance,  may,  by  evaporation , 
infpijjation,  calcination,  &c.  be  extracted  from  the  mineral  water , as,  being 
given  in  a fmall  dofe,  may  be  fubjlituted  as  a fuccedaneum  to  large  quantities 
of  the  natural  water. 

20.  Of  what  ufe  the  mineral  waters  may  prove,  when  outwardly  applied, 
as  by  wafhing  fore  eyes,  or  ulcers  bathing  in  it,  &c.  and  whether  the  mud, 
or  fediment,  it  leaves  where  it  paffes,  or  ft  agnates,  being  externally  applied , 
may  have  the  fame,  or  other  medicinal  virtues  \ and  if  fo,  how  that  is  to 
be  adminiftred  to  make  it  exert  them. 

2 1 . Some  mechanico-medical  trials  to  be  made  upon  animals , which  may 
help  us  to  conjecture  at  the  qualities  of  mineral  waters  as  by  injecting  it  into 
the  veins  of  a dog , to  try,  whether  it  will  coagulate  his  blood , make  it  more 
fluid,  or  pcwerjully  operate  by  vomit,  ftool,  or  urine  \ as  alfo  by  keeping  a dog 
very  long , without  allowing  him  any  other  liquor  than  the  mineral  water. 

But  I propofe  fuch  particulars  as  thefe,  only  as  analogous  experi- 
ments, or  fuccedanea  to  trials,  that  cannot  well  be  made  in  the  human 
body.  And,  indeed,  all  the  heads  of  this  third  part  of  our  defigned 
hiftory,  belong  properly  to  phyficians  ; many  of  whom  are  far  better 
qualified  to  cultivate  this  fubjeft,  than  I : for  which  reafon  I willingly 
refign  it  into  their  hands. 

Thus  much,  however,  I muft  be  allowed  to  fay,  that  to  compile  an 
accurate  hiftory  of  mineral  waters,  is  a talk  of  exceeding  great  diffi- 
culty. There  are  fo  many  circumftances  of  feafons,  weather,  place, 
with  a multitude  of  other  contingencies,  which  may  vary  the  phenomena 
and  effects  of  thefe  waters,  thar  to  comprize  fo  many  different  things 
at  once,  and  furvey  them  at  one  view,  fo  as  to  be  able  to  pronounce 
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Medicine,  with  certainty,  upon  the  nature,  the  medicinal  operations,  and  other 
ii/TV  effects  thereof,  feems,  till  farther  trials  and  enquiries  have  been  made 
about  them,  a thing  impoffible.* 


* That  the  nature  and  properties  of  mine- 
ral waters  may  change  in  time,  or  by  acci- 
dent, we  have  a remarkable  inftance  in  thofe 
of  Pajfy  in  France , which  M.  dn  Clos  fir  ft 


examined,  with  great  care  ; and,  in  a few 
years  after  M.  Lemery  coming  to  examine 
them  again,  found  them  quite  different. 
See  Hi/i.  de  /’  Acad.  A.  1701.  p.  78. 
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O F T H E 

Wholfomnefs  and  Unwholefomnefs 

O F T H E 

AIR. 

THE  principal  thing  upon  which  the  wholefomnefs  and  un-  Medicine. 

wholefomnefs  of  the  air  depends,  is  the  impregnation  it  L^N/"'vj 
receives  from  fubterraneal  effluvia.  And,  tho’  this  be  a caufe 
generally  overlooked  by  phyficians,  yet  *tis  often  very  confiderable  in  pate  0f  tpe 

itS  effects.  air  greatly 

The  effluvia  that  affeft  the  air,  may  be  diftinguifhed  into  feveral  ^pends  upon 
forts,  according  to  their  refpedtive  natures  : but  I fhall  now  only  take  ^^nea 
notice  of  the  differences  which  may  proceed  from  place  and  time. 

With  regard  to  the  former,  fome  of  them  arife  from  the  cruft,  or 
more  fuperficial  parts  of  the  earth  *,  and  others  have  a deeper  origin, 
afcending  out  of  the  lower  parts,  and  bowels  of  the  terraqueous  globe. 

And  in  refpeft  of  the  latter,  fome  fubterraneal  effluvia  are  almoft  con- 
ftantly  fent  up  into  the  air,  which  I therefore  call  ordinary  emiffions  ; 
and  others  afcend  but  at  certain  times,  diftant  from  one  another  ; and 
thefe  I call  extraordinary  emiffions  ; whether  they  come  at  ftated  fea- 
fons,  and  fo  deferve  the  title  of  periodical  ; or  uncertainly,  fometimes 
with  far  greater,  fometimes  with  much  fmaller  intervals  ; and  fo  may 
be  called  fortuitous  or  irregular. 

5Tis  frequently  obferved,  that  marfhy  grounds  and  wet  foils,  are 
unhealthful,  becaufe  of  the  moift  and  crude  vapours,  that  the  ftagnating 
waters  fend  up  too  plentifully  into  the  air.  On  the  other  hand,  dry 
foils  are  generally  look’d  upon  as  healthy.  And,  indeed,  thefe  obfer- 
vations  feem  moft  commonly  to  hold  true  : but,  befides  what  can  be 
juftly  afcribed  to  fuch  moift  vapours,  or  dry  exhalations,  in  many  places 
Vo  L.  III.  X x x 'the 
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Medicine,  the  wholefomnefs  or  unwhoiefomnefs  of  the  air,  may  be  afcribed  to 
other  forts  of  effluvia,  from  the  foil,  than,  thofe.  that  aCb  merely,  or, 
perhaps,  principally,  either  as  moift  or  dry. 

To  deliver  my  thoughts  the  more  diftinClly  upon  this  fubjeCt,  I fflall 
lay  them  down  in  four  obfervations,  or  propofitions. 

PRO  P.  I. 

It  feems  probable,  that  in  feveral  places , the  wholefomnefs  or  unwhoiefom- 
nefs of  the  air , in  the  general,  may  be,  in  great  meafure,  due  to  fubter - 
raneal  expirations,  efpedally  to  thofe  I call  ordinary  emiffions . 

For,  in  fome  places  the  air  is  obferved'  to  be  much  more  healthy, 
than  the  manifeft  qualities  of  it  would  make  one  expect  : and,  in  many 
oj  thefe  cafes,  I fee  no  caufe,  to  which  fuch  a happy  conftitution  may 
more  probably  be  afcribed,  than  to  friendly  effluvia  fent  up  from  the 
foil  into  the  air  •,  which  particles,  either  by  promoting  perfpiration, 
or  by  hindering  the  production,  or  checking  the  activity  of  morbific 
ferments  ; or  by  mortifying  and  difabling  fome  noxious  particles,  that 
would  otherwife  i life  It  the  air,  &c.  may  greatly  contribute  to  keep  the 
bodies  of  fuch  as  live  in  that  air,  in  the  regular  and  defirable  ftate,  we 
call  health.  I know  5 tis  generally  thought,  that  mineral  bodies  fend 
up  exhalations,  hurtful  to  plants  and  animals  ; but  when  we  fpeak  of 
fubterraneal  things  indefinitely,  we  include  more  particulars  than  mod: 
men  are.  aware  of  •,  there  being  a great  number  and  variety  of  bodies, 
that  nature  has  lodged  in  her  ftore-houfes  under  the  furface  of  the 
earth.  And  of  thefe  differing  forts,  tho’  ’tis  probable  the  effluvia  of 
the  greateft  part  are  unhealthful  to  man,  yet  there  may  be  others 
friendly  to  him.  It  has  been  obferved,  that  over  fome  tin-mines  in 
the  weftern  parts  of  England , not  only  trees,  but  far  more  tender 
plants,  profper  and  flourifh  •,  and  I have  feen  verdent  trees  growing 
juft  over  a vein  of  another  fort  of  mineral,  that  lay  near  the  furface 
of  the  earth  : ’tis  likewife  obfervable,  of  fuch  as  conftantly  dig  in 
thofe  tin-mines,  that  they  arrive  at  a great  and  vigorous  age.  And 
an  ancient  poffefior  of  fome  of  thefe  mines  afflired  me,  that  tho’  moft 
of  thofe  vifible  fumes  had  a fmell  that*participated  of  fulphur,  or 
bitumen,  yet  others  were  well  feented.  I remember  too,  that  a friend 
of  mine,  and  another  gentleman,  being  partners  in  a chargeable  attempt 
to  difeover  a mine  ; in  digging  deep  for  it,  they  accidentally  broke  into 
a vaft  fubterraneal  cavern  ; into  which,  becaufe  the  diggers  would  not 
venture,  one  of  thefe  gentlemen  caufed  himfelf  to  be  let  down,  and 
there  found  the  air  very  temperate  and  refrefhing  ; fo  that  he  long 
breath’d  it  with  delight  : and  on  the  foil  he  difeovered  many  and 
various  minerals,  moft  of  them  embryonated,  or  imperfeCtly  form’d  ; 
with  plenty  of  a kind  of  mineral  earth,  whofe  fmell  was  fragrant,  and 
very  pleafant,  both  in  his  judgment,  and  that  of  fome  ladies.  And, 
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when  fome  of  thofe  minerals  were  brought  to  me,  a fmall  lump  of  this  .Medicine. 
earth  that  was  among  them,  having  now  b^en  kept  fo  long  in  the  air, 
as  to  fpend  mod  of  its  odoriferous  particles,  yet  the  fmeJl  it  dill  re- 
tain’d, was,  tho’  faint,  yet  pleafing. 

That  from  fofflls  lying  hid  under  the  furface  of  the  earth,  and 
having  a confiderable  fpread,  there  may  plentifully  afcend  whole- 
fom  effluvia  into  the  air,  feems  to  me  the  more  probable,  becaufe 
I obferved,  at  a certain  place  in  Ireland , a very  large  fheep-walk, 
that  produced  fhort,  but  excellent  grafs  ; the  fpot  being  juftly  reputed 
very  healthful  : the  reafon  whereof,  from  confidering  the  circum (lances, 
feemed  owing  to  this,  that  the  foil  was  fudained  by  a large  tra<5t  of 
lime-done,  which,  I fuppos’d,  continually  emitted  exhalations  into  the 
air  : and  it  has  been  long  and  generally  obferved,  that  as  far  as  the 
lime-done  extends,  that  tra<5t  of  ground  makes  the  fnow  which  falls  on 
it  thaw  much  fooner,  than  on  the  neighbouring  lands. 

And  a perfon,  who  had  been  employed  in  feveral  mines,  told  me, 
that  at  a place  in  Derbyjhire , he  and  others  had  obferved,  a large  traft 
of  lime-done-land  to  be  fo  warm,  as  to  diffolve  the  fnow  that  fell  on 
it,  very  much  fooner  than  another  great  tradt  bordering  upon  it,  where 
the  foil  lay  only  upon  free-done. 

An  ingenious  perfon,  al'fo,  who  had  vifited  the  Hungarian  and  Bo- 
hemian mines,  told  me,  that  during  his  day  among  the  former,  he 
often  walked  abroad  with  the  overfeer  of  them,  who  delighted  to 
breathe  the  frefh  morning  air,  upon  fome  hills  abounding  with  mine- 
rals ; and  that  his  guide  made  him  obferve,  when  they  were  over  a 
tratt  of  land  which  afforded  a noble  kind  of  ore,  called  Rot -gulden -ertz , 
he  found  the  ftneil  to  be  pleafing,  and  the  air  refrefhing.  And  tho’  in 
pafflng  over  fome  other  mines,  he  found  himfelf  moleded  by  offenfive 
fumes,  he  felt  no  fuch  effedt,  when  upon  that  ground  under  which 
there  ran  veins  of  cinnabar,  or  a mine  of  quick-filver  ore  : and  his 
guide  told  him,  that  next  the  Rot -gulden -ertz,  the  foil  containing  thefe 
cinnabar ine  veins,  was  that  whofe  air  was  the  mod  eligible  for  pleafure 
. and  wholefomnefs.  And  no  wonder,  that  in  fome  places  the  fubjacent 
fofflls  fliould  impregnate  the  air  with  wholefom  effluvia  •,  for  I once 
iaw  a tratt  of  ground,  famous  for  a good  pottery,  where,  befides 
many  other  mineral  earths  which  I took  notice  of,  there  was  a groove, 
that  reached  fifteen  or  twenty  feet  beneath  the  furface  of  the  earth  ; 
whence  they  dug  up  a kind  of  white  clay,  fo  richly  impregnated  with 
fubtile  and  noble  parts,  that  it  afforded  a chymid  or  two  of  my  acquain- 
tance, a large  quantity  of  a fubtile  fpirit,  of  a volatile  and  faline  na- 
ture, which,  upon  trial,  they  highly  extoll’d  for  its  cordial,  and  other 
virtues  in  phyfic  *,  and  which,  by  fome  peculiar  mechanical  trials  I 
made  with  it,  I concluded  to  abound  with  a volatile  fait,  not  unlike 
that  of  urine  or  hartfliorn.  Since  then,  fome  fufpefted  fofflls  may  be 
enriched  with  medicinal  and  fugitive  falts  and  fpirits  ; it  may  rea- 
fonably  be  fuppos’d,  that  thefe  afcending  into  the  incumbent  air,  will 
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Medicine,  highly  conduce  to  the  wholcfomnefs  of  it.  And  the  chymical  exami- 
nations  I have  made  of  fome  boles,  and  other  bodies,  which  are  un- 
regardedly  comprized  under  the  confus’d  notion  of  earths,  makes  me 
fufpedl,  that  there  may  be  far  more  fpecies  of  falubrious  foffils,  than 
are  yet  taken  notice  of. 

But  it  will  appear  the  more  probable,  that  fubterraneal  trafts  of 
great  extent,  may,  for  a very  long  time,  fend  up  into  the  air,  large 
expirations,  not  difcernible  by  any  of  our  fenfes,  from  confidering, 
that  the  common  air  wherein  we  live  and  breathe,  always  abounds, 
and,  for  many  ages,  has  been  impregnated  with  the  plentiful  magnetic 
effluvia  of  the  earth,  which  our  Gilbert  and  others,  have  proved  to 
be  a great,  tho’  languid  magnet  and  whofe  emanations,  as  they  con- 
ftantly  flream  thro’  the  air,  are  capable  of  palling  thro’  the  pores  of 
glafs  it  felf,  and  acting  almoft  inftantaneoufly,  yet  manifeftly,  upon 
bodies  hermetically  fealed  up  in  it.  But,  tho’  it  may  hence  probably 
appear,  that  the  wholefomnefs  of  the  air  in  fome  places,  is  chiefly, 
or  at  leaft  in  part,  due  to  the  wholefom  expirations  of  fubterraneal 
bodies  ; yet,  generally  fpeaking,  the  air  is  depraved,  in  far  more  places 
than  it  is  improved,  by  being  impregnated  with  mineral  expirations. 
And,  indeed,  among  the  minerals  known  to  us,  there  are  many  more 
noxious,  than  wholefom  : and  the  power  of  the  former  to  do  mifchief, 
is  far  more  efficacious  than  of  the  latter  to  do  good  •,  as  we  may  guefs 
by  the  fmall  benefit  men  receive  in  point  of  health,  by  the  effluvia  of 
any  mineral,  or  other  known  foffil,  in  comparifon  of  the  great  and 
fudden  damage  that  is  often  done  by  the  expirations  of  orpiment, 
fandarach,  and  white  arfenic.  The  ingenious  perfon,  lately  mentioned, 
told  me,  that  when  his  guide  and  he  walked  over  fome  veins  of  thefe 
noxious  minerals,  he  met  with  feveral  odorous  fleams,  which,  tho* 
differing  from  one  another,  agreed  in  being  all  offenfive  to  him  •,  and, 
particularly,  fome  of  them  by  their  lharpnefs,  and  others  by  giving  him 
a difficulty  of  refpiradon.  We  may  here  take  notice  of  the  Aver ni, 
faid  to  be  found,  fome  m Hungary,  and  fome  in  other  countries  •,  where 
there  afcend  out  of  the  earth  l'uch  noxious  and  plentiful  exhalations,  as 
kill  the  animals  that  draw  in  the  air  they  infedl  ; and  fome  of  them 
are  able  to  fuffocate  even  the  birds  that  fly  over  them.  But  there 
are  numerous  places,  where  ’ tis  lefs  manifeft  that  hurtful  exhalations 
afcend  into  the  air.  Whole  tracts  of  land,  near  the  furface  of  the 
earth,  fometimes  abound  with  marcafitical  minerals,  as  thefe  do  with 
a fliarp  vitriolic  fait  ; which,  together  with  the  ill-condition’d  fulphur 
they  alfo  plentifully  contain,  afcend  into  the  air,  and  render  it  corrofive. 
I once  took  fome  Englijh  Alining  marcafite,  and  caus’d  a pound  of  it 
to  be  diflill’d  in  an  earthen  vefiel,.  with  a ftrong  fire  •,  by  which  means, 
notwithftanding  its  drynefs,  I obtained  two  or  three  fpoons-full  of  a 
limpid  liquor,  that  fmell’d  very  ftrongly,  like  Gas  fulphuris  •,  and  ap- 
pear’d manifeftly  to  be  of  an  acid  nature,  both  by  the  tall,  and  by  readi- 
ly corroding,  and  diffolving  unbeaten  coral,  even  in  the  cold.  And  the 
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mineral  afforded  me,  together  with  this  liquor,  about  an  ounce  and  M 
three  quarters  of  inflammable  fulphur  •,  part  whereof,  afcending  in  the 
form  of  very  agile  corpufcles,  faften’d  themfelves  all  about  the  infide 
of  the  receiver,  and  there  compos’d  feveral  thin  coats,  or  films,  as 
’twere,  of  fulphureous  matter  (licking  to  one  another  ; which,  at  their 
being  fird  taken  off",  and  for  fome  time  after,  might  be  bent,  or  fold- 
ed like  leaves  of  paper,  but  afterwards  harden’d  in  the  air.  Mine- 
ralifls,  and  credible  authors,  mention  feveral  places  as  abounding  with 
marcafitical  fofiils  ; but  I am  apt  to  think,  they  are  far  more  common 
than  is  vulgarly  taken  notice  of : for  I have  met  with  them  where  one 
would  little  expe<5l  them.  And,  tho’  in  England  3.W  our  vitriol  be  made 
of  vitriolic  dones,  or  bodies  that  pafs  for  (lones  •,  yet  that  is  not  true, 
which  our  mineral  ids  thence  conclude,  that  there  is  no  other  vitriolic 
or  marcafitical  matter  in  England  •,  for  a famous  dealer  in  fofiils,  having 
found  a mine,  which  he  knew  not  what  to  make  of,  addrefling  himfelf 
to  me,  I difcover’d  it  to  be  a vein,  that  lay  at  fome  depth  under  ground, 
and  ran  along  like  a vein  of  metalline  ore,  confiding  of  a black  and 
heavy  matter  *,  which,  upon  a few  eafie  trials,  I quickly  found  to  be 
fo  far  of  a vitriolic  nature,  that,  to  my  wonder,  it  yielded  in  a few 
hours,  plenty  of  pure  vitriol,  without  any  troublefome  or  artificial 
preparation. 

PROP.  II. 

It  is  probable , that,  in  feveral  places , fome  endemical  difeafes , principally , 
or  at  leaf  in  part , depend  upon  fubterraneal  fleams. 

By  endemical  difeafes,  I do  not  only  mean  fuch  as  are  very  peculiar 
to  this  or  that  country  ; as  the  Plica  is  faid  to  be  to  Poland , and  there- 
fore called  Polonica  •,  or  an  odd  kind  of  colic  in  one  part  of  France , 
from  whence  *tis  termed  Colique  de  Poiclou  *,  but  alfo  thofe  that  rage 
more  in  fome  countries  than  in  mod  others,  as  agues  in  Kent,  and  in 
that  part  of  Effex  they  call  the  Hundreds  ; the  confumption  in  England  \ 
and  fluxes  of  the  belly  in  Ireland , where  they  are  fo  common,  as  to 
pafs  under  the  name  of  the  country  dTeafe. 

That  thefe  endemical,  or  local  diflempers,  in  many  places  proceed 
from  fome  exceflive  heat,  moiflure,  or  other  manifed  quality  of  the 
air  •,  from  bad  diet,  vulgar  intemperance,  and  other  caufes  that  have 
little  or  no  connexion  with  fubterraneal  reeks,  I readily  grant  ; but, 
that  in  fome  places  they  may  either  be  principallv  caus’d,  or  much 
fomented  by  noxious  effluvia,  I am  inclin’d  to  fufpefr. 

For,  i . There  are  fome  places,  in  which  the  endemical  difeafe  can- 
not be  probably  imputed  to  any  manifed  caufe  ; fince  it  often  happens, 
that  the  caufes  aflign’d  of  them,  if  they  were  true,  mud  produce  the 
like  didempers  in  many  other  places,  where  yet  it  is  notorious  that 
they  are  not  endemical. 
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Medicise.  2.  Subterraneal  bodies  may  fend  up  large  fleams,  of  different  kinds, 
L/'V'NJ  into  the  air. 

3.  The  materials  that  fend  up  thefe  effluvia  may  be  of  a large  ex- 
tent. I have  fometimes  obferved,  and  that  in  more  countries  than  one, 
a whole  tract  of  land  abounding  with  minerals  of  one  kind  ; and  at 
no  great  diftance  from  it,  another  large  tradl,  whofe  fubterraneal  part 
abounded  with  minerals  of  a very  different  fort. 

4.  ’Tis,  alfo,  highly  probable,  from  the  nature  of  the  thing,  that 
tHofe  large  fleams  which  impregnate  the  air,  may  greatly  conduce  to 
make  it  hurtful  to  a human  body,  in  a way  requifite  to  produce  a de- 
terminate difeafe.  And,  fome  parts  of  the  fubflance  of  the  air,  not 

• only  affeft  human  bodies,  or,  at  leafl,  many  individuals  among  them, 
as  they  are  taken  in  by  refpiration,  but  as  they  outwardly  touch  the 
fkin  : and  the  fkin  being  full  of  pores,  perhaps  of  different  fizes  and 
figures,  thofe  corpufcles  that  get  in  at  them,  may  have  their  operation, 
even  upon  the  mofl  inward  parts  of  the  body. 

’Tis  obvious  that  I here  take  the  air  in  its  more  vulgar  and  lax 
fignification,  for  the  atmofphere,  which  abounds  with  vapours,  ex- 
halations, and,  in  a word,  with  corpufcles  of  all  forts,  except  the 
larger  kind  of  fpringy  ones  •,  and  many  of  them  may  be  fo  fmall,  and 
folid,  or  fo  conveniently  fhap’d  as  to  enter  fome  of  the  numerous 
orifices  of  the  minute  glandules  of  the  fkin,  or  at  other  pores  of  it. 
Thus,  tho’  paper  be  not  pervious  to  the  uncomprefs’d  elaflic  parts  of 
the  air,  yet  it  may  be  eafily  penetrated  by  other  corpufcles  of  the 
atmofphere  : for,  I have  prepared  a dry  body,  out  of  a fubflance  be- 
longing to  the  animal  kingdom,  which  being  wrapp’d  up  in  paper, 
would,  without  wetting  or  difcolouring,  or  any  way  fenfibly  altering 
it,  pafs  in  a trice  thro’  the  pores  of  it  in  fuch  plenty,  as  to  exert  a 
manifefl  operation  on  bodies  placed  at  fome  diftance  from  it.  And, 
tho’  a bladder  almoft  full  of  air,  having  its  neck  well  tied,  be  held 
near  the  fire  in  various  poftures,  the  elaftical  air,  tho’  rarified,  or 
attenuated  by  the  heat,  will  rather  burft  the  bladder,  than  get  out  at 
its  pores  ; yet  we  have  often  prepared  a certain  fubftance,  belonging  to 
the  mineral  kingdom,  that,  if  a bladder  were  wet  or  moift,  would 
readily  pervade  it,  and  have  a fenfible  effeft  even  upon  folid  bodies 
placed  within  it  : yet  the  bladder  of  urine  confifts  not  of  a fingle 
membrane,  and  is,  probably,  of  a ftronger  texture,  than  many  other 
membranes  of  the  body,  or  the  epidermis.  But  it  may  be  faid,  ’tis 
fcarce  conceivable,  that  in  fo  many  ages  as  endemical  difeafes  have 
afflicted  fome  countries,  the  fubterraneal  matter,  to  which  I,  in  great 
meafure,  impute  fome  of  them,  fhould  not  be  fpent  and  exhaufted. 
And,  perhaps,  indeed,  fome  difeafes  may  have  ceafed,  in  places  where 
they  were  once  endemical  ; and  others  may  have  appeared  in  their 
Head.  Tho’  ’tis  very  poffible,  that  many  fubterraneal  bodies,  which 
emit  effluvia,  may  have  in  them  a kind  of  propagative  of  felf-multi- 
plying  power  ; proceeding  from  fome  feminal  principle,  or  fomething 
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analogous  to  a ferment  ; or  elfe  fome  maturative  property,  whereby  Medici ns. 
an  inanimate  body  may  gradually  admit  of  fuch  a change,  or  acquire 
fuch  qualities,  as  feem  perfeCtive  of  it,  and,  perhaps,  give  it  a new 
denomination. 

But  we  know  nothing  of  the  nature,  or  conftitution,  of  the  lower 
part  of  the  terreftrial  globe  ; and  but  little,  experimentally,  of  what 
lies  beneath  that  very  thin  cruft,  to  which  human  induftry  has  been 
hitherto  confined.  Whence  it  is  not  abfurd  to  fufpeCl,  that  from  the 
lower  fubterraneal  regions,  there  may  be,  either  continually,  or  perio- 
dically, emitted  into  the  region  of  mines,  great  plenty  and  variety  of 
mineral  exhalations,  which  continually  repair  the  lofs  of  thofe,  that, 
from  time  to  time,  afcend  out  of  the  foflil  region  into  the  atmofphere. 

But  farther,  bodies  fo  heavy,  and  confequently  fo  abounding  in  parts 
of  folid  matter  crowded  together,  as  minerals,  and  other  foffils,  may 
well  be  fuppos’ d capable,  without  great  waft,  to  emit  numerous  fuch 
minute  particles  as  effluvia,  for  an  exceeding  long  time.  ’Tis  furprizing, 
how  long  fome  load-ftones,  fever’d  from  their  mine,  have  been  kept 
in  the  air,  without  any  fenfible  diminution  of  their  virtue.  An  eminent 
phyfician,  who  was  fkill’d  in  perfumes,  affirm’d  to  me,  that  an  adven- 
titious perfume,  introduced,  by  art,  into  a filver  watch-cafe  which  he 
ufually  wore,  continued  to  bo  well  fcented  for  ftxteen  years.  The  fame 
perfon  had  a way  of  perfuming  factitious  marble  quite  thorough,  whofe 
grateful  fcent  he  affirm’d  would  laft  exceedingly  •,  and  of  this  perfumed 
marble  he  prefen  ted  me  a ball. 

We  muft,  alio,  obferve,  that  lubterraneal  effluvia  may  contribute 
to  endemical  difeafes,  not  only  as  they  vitiate  the  air,  but  as  they 
impregnate  or  deprave  the  aliments  : for,  they  mix  themfelves  with 
the  water,  which  either  men  drink,  it  felf,  alone,  or  make  into 
factitious  liquors.  A'nd  that  many  waters  are  imbued  with  mineral 
corpufcles,  may  be  judged  by  fome  of  the  medicinal  fprings  : for, 
tho’  feveral  Aeidula  and  cTherma  afford  a large  quantity  of  palpable  ful- 
phur  or  fait,  yet  all  do  not  •,  and  having  purpofely  examined  a famous 
fpring,  I could,  with  a pair  of  nice  fcales,  fcarce  diicover  any  fenfible 
difference  between  the  medicinal  water,  and  the  coxmmon  water  that 
was  to  be  met  near  the  fame  place.  And  that  which  impregnated 
this,  and  which  I found  by  trial  on  my  felf,.  enabled  it  to  work  very 
manifeftly  like  a mineral  water,  was  a fort  of  corpufcles  fo  minute  and 
fubtile,  that  if  the  bottles  were  not  kept  well  ftopt,  they  would  in  a 
fhort  time  vanifh,  and  leave  the  liquor  difpirited.  Experience  has 
affured  me,  that  there  are  ways  of  making  common  water  violently 
and  noxioufly  operative  upon  human  bodies,  tho’  its  fenfible  qualities 
would  not  make  one  fufpeCt  any  change  in  it.  How  little  change  is 
made  in  water,  and  fome  other  liquors,  that  are  render’d  ftrongly 
emetic  by  Crocus  metallorum , and  by  antimony  vitrified  without  addi- 
tion ? And  if  fuch  exhalations  as  arife  from  the  Averni,  fhould,  as  they 
well  may,  meet  either  .with  running,  or  ftagnant  waters,  in  their  afcenr, 
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there  is  little  doubt  but  they  will  impregnate  them,  and  make  them 
noxious. 

Bat  the  effluvia  of  the  lower  parts  of  the  earth,  may  have  a greater 
fhare  in  producing  endemical  difeafes,  by  mixing  with  the  water,  and 
other  liquors,  that  are  neceffliry  to  the  nutrition  and  growth  of  vege- 
tables, which  may  thence  become  unhealthy  aliment.  And  thefe  noxi- 
ous exhalations  will,  probably,  in  many  places,  impregnate  the  juices 
of  the  earth,  much  more  than  running  or  flagnant  waters  •,  becaufe  the 
difficulty  of  pervading  the  earth  in  their  afcent,  may  fo  long  check 
them,  as  to  render  them  very  numerous  in  a fmall  fpace  i and,  perhaps, 
make  them  convene  into  bodies,  fo  far  of  a faline  nature,  as  to  be 
foluble  either  in  common  water,  or  fome  other  fubterraneal  liquor  ; by 
means  whereof,  as  vehicles,  they  may  infinuate  themfelves  into  the 
roots  of  plants,  and  be  thence  conveyed  to  other  parts.  A famous 
chymift,  who  liv’d  in  a country  abounding  with  mines  of  vitriol,  told 
me,  he  obferved,  that  the  oaks  growing  over  them  were  remarkably 
more  folid  and  heavy,  than  thofe  trees  elfewhere  are.  And  the  parts 
of  fome  minerals  are  capable  of  infinuating  themfelves  very  plentiful- 
ly into  the  pores  of  growing  vegetables,  without  being  really  fubdued, 
by  what  the  philofophers  call  the  coneo&ing  faculty  of  the  plant  ; 
whilft,  inftead  of  being  affimilated  by  the  vegetable,  they  retain  their 
own  mineral  nature  ; and  upon  the  recefs,  or  evaporation  of  the  juice 
that  ferved  them  for  a vehicle,  may  fometimes  difcover  themfelves  to 
the  naked  eye.  For,  I have  feen  a piece  of  a vine,  that  grew  not  far 
from  Paris , which  being  broken,  a multitude  of  the  internal  pores  of 
the  root,  and  part  of  the  trunk  alfo,  appeared  to  be  fluffed  with 
corpufcles  of  a marcafitical  nature  ; as  was  plain  by  their  colour,  their 
fhining  luftre,  and  by  their  weight. 

And  fince  men  feed  not  upon  either  beads,  or  birds  of  prey,  but 
upon  fuch  as  eat  grafs,  feeds,  or  other  vegetable  fubftances,  and  drink 
nothing  but  water  i the  noxious  exhalations  that  render  vegetables  and 
water  unwholefom,  may,  by  that  means,  have  a very  bad  influence  upon 
fuch  animals,  as  are  fed  with  fuch  depraved  vegetables,  and  drink  fuch 
noxious  waters  ; and,  confequently,  may  be  very  hurtful  to  thofe  men 
who  eat  fuch  animals  ; and,  by  the  depraved  aliment  they  afford,  de- 
termine them  to  that  endemical  difeafe,  which  fuch  vitiated  nutriment 
is  fitted  to  produce. 

’Tis  poffible,  alfo,  that  in  certain  places  the  latent  minerals  may  be 
of  fuch  a nature,  that  their  effluvia,  inffead  of  promoting,  hinder  the 
production  of  fome  particular  difeafe,  whether  epidemical,  or  endemi- 
cal, in  the  bodies  of  the  inhabitants.  For,  as  phyficians  obferve,  that 
the  more  manifeft  morbific  caufes  of  fome  diftempers,  are  quite  contrary 
to  thofe  of  others  ; fo  it  feems  not  improbable,  that  there  may,  alfo, 
be  a mutual  contrariety  between  thefe  latent  morbific  caufes,  fent  up 
by  fubterraneal  agents.  And,  therefore,  it’s  no  wonder,  if  fome  of 
thefe  fhould  either  difable  fuch  to  which  they  are  hoffile,  or  fhould, 
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at  lead  work  in  human  bodies  a great  indifpofition  to  admit  their  hurt-  Mb 
ful  operations.  And  fince  there  are  feveral  whole  countries,  or  lefs  L/ 
places,  that  are  either  altogether,  or  in  great  part,  free  from  this  or 
that  particular  difeafe  •,  as  feveral  parts  of  Scotland  from  agues,  efpe- 
cially  quartans ; and  as  in  feveral  large  regions  of  the  Eaft- Indies,  the 
plague  is  very  rare  ; it  feems  not  improbable,  that  the  fubterraneal 
fteams  may  contribute  to  this  advantage,  by  impregnating  the  air, 
the  earth,  and  the  water,  with  corpufcles  of  oppofite  qualities  to  thefe 
difeafes.  And  this  feems  the  more  credible,  becaufe  it  has  been  ob- 
ferved,  that  fome  vaft  traCts  of  land  will  neither  breed,  nor  maintain 
venomous  creatures ; as  is  undoubtedly  believ’d  of  the  whole  kingdom 
of  Ireland  ; where,  I confefs,  I neither  did  fee  any  alive,  nor  met  with 
fuch  as  had. 

PROP.  III. 

Many  epidemical  difeafes  are , probably , in  great  me  afire,  produced  by  fub- 
terraneal effluvia. 

It  feems  probable,  that  feveral  of  thofe  fudden  morbific  excefies, 
that  are  obferved  in  the  air,  may  proceed  from  the  unufual  quantity 
of  hurtful  exhalations,  which  afcend  and  mix  with  the  air,  and  diffufe 
themfelves  through  it.  We  are  great  ftrangers  to  the  fubterraneal 
part  of  the  globe  we  inhabit;  and  there  are  a great  many  odd  and 
furprizing  things  to  be  met  with,  in  the  ftruCture  and  dilpofition  even 
of  thofe  parts  of  the  earth,  that  lie  but  a little  way  beneath  the  furface 
of  it.  Whence  it  feems  pofilble,  that,  among  the  many  and  various 
effluviating  bodies,  that  the  terreftrial  globe  may  conceal  in  its  bowels, 
there  are  fome,  whofe  reeks,  afcend  in  g plentifully  into  the  air,  occafion 
in  it  an  accefs  of  heat,  cold,  moifture,  thicknefs,  or  fome  other  mani- 
feft  quality.  So  that,  fometimes,  even  thofe  manifeft  intemperatures 
of  the  air,  to  which  an  epidemical  difeafe  is  wholly  imputed,  may,  in 
part,  proceed  from  fubterraneal  bodies ; for  thefe,  by  their  conflicts, 
or  mutual  actions  on  one  another,  may  excite  great  and  fudden  heats, 
and,  on  that  account,  fend  up  fuch  large  fteams  into  the  atmofphere, 
as  may  there  produce  hidden  and  exceftive  heats,  lightnings,  thunders,  ‘ 
&c.  And  hidden  and  unfeafonable  refrigerations  of  the  air,  may  pro- 
ceed from  the  aCtion  of  fubterraneal  bodies  upon  one  another  ; for  tri- 
al, purpofely  made,  has  informed  me,  that  there  are  certain  minerals, 
whereof  fome  may  be  employed  in  their  crude  fimplicity,  and  others 
that  require  but  a flight  preparation,  fuch  as  may  be  had  in  the  bowels 
of  the  earth,  which  being  put  together,  will  produce,  by  their  re- 
action, an  intenfe  degree  of  aCtual  cold. 

The  changes  of  the  air  which  produce  epidemical  difeafes,  are 
fometimes  fo  great  and  hidden,  that  they  cannot,  in  my  opinion,  with 
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Medicine,  probability,  be  imputed  to  the  aftion  of  the  fun,  or  the  moon  •,  caufes 
that  aft  in  too  general  and  uniform  a way,  to  produce  thofe  particular 
and  irregular  effefts  •,  but  to  fubterraneal  bodies,  whofe  aftions  are 
often  more  fudden,  impetuous,  and  irregular.  The  difference  we 
find  in  feafons,  that  bear  the  fame  name,  and  fhould  be  alike  in  tempe- 
rature, is  often  very  great,  and  fometimes,  alfo,  very  lading.  But  the 
fun  being  in  the  fame  figns,  at  the  fame  times  of  the  year,  it  does  not 
appear,  how  he  fhould  produce  fo  great  a difparity  of  the  tempera- 
ture of  the  air,  in  feafons  of  the  fame  denomination.  And,  doubtlefs, 
this  variety  is  more  rationally  attributed  to  fubterraneal  exhalations, 
than  to  the  influence  of  the  fixed  ftars,  which  are  fo  vaftly  remote 
from  us ; and  feem  too  general  a caufe  to  produce  fuch  particular  effefts 
as  are  often  confined  to  a town,  or  fome  other  narrow  compafs ; whilft 
fubterraneal  bodies  are  near  at  hand,  of  very  various  natures,  and  fub- 
jeft  to  many  irregular  and  differing  motions,  commixtures,  re-aftions, 
and  other  alterations.  I have  known  a great  cold,  in  a day  or  two, 
invade  multitudes  in  the  fiime  city,  with  violent  and  fatal  fymptoms  ; 
when  I could  not  judge,  that  the  bare  coldnefs  of  the  air  could  fofud- 
denly  produce  a difeafe  fo  epidemical  and  hurtful : and  it  appeared  the 
more  probable,  that  the  caufe  came  from  under  ground,  becaufe  it  be- 
gan with  a very  troublefome  fog. 

That  there  may  be  many  fubterraneal  bodies,  which,  by  their  mix- 
tures, wou’d  produce  a fudden  heat,  will  be  eafily  granted  by  thofe 
who  know,  that  there  are  fubterraneal  menftruums  •,  and  have  feen 
chymical  operations,  fuch  as  the  great  effervefcence,  made,  when  oil 
of  vitriol  is  put  upon  filings  of  iron,  or  fpirit  of  nitre  upon  butter  of 
antimony,  Qc.  And  as  there  is  in  many  places  vaft  plenty  of  marcafi- 
tical  matter,  beneath  the  furface  of  the  earth,  and  fometimes  very  near 
it  *,  I have  purpofely  tried,  that  by  putting  a little  fpirit  drawn  from 
nitre,  with  which  fait  the  earth  in  many  places  abounds,  or  a little 
oil  of  vitriol,  upon  powder’d  marcafites,  there  prefently  enfued  aftrong 
re-aftion  between  the  liquid  and  the  folid  bodies,  whereby  was  pro- 
duced much  heat,  with  vifible  fumes,  and  ftrong  fcented  exhalations. 
And  fuch  kind  of  odorous  effluvia  were  emitted,  after  putting  a little 
fpirit  of  fait  upon  our  powder’d  marcafites.  And  becaufe  fulphur  is 
' a mineral  plentifully  met  with  in  the  bowels  of  the  earth,  and  in 
many  places  burns  there  ; I lhall  add,  that  I have  found  acid  fpirit 
ot  fulphur  to  work  fenfibly  upon  marcafitical  matter,  hard  coagulated. 
An  experienced  German  chymift  relates,  that  in  fome  parts  of  his  coun- 
try, he  met  with  vitriol-ltones,  or  marcafites,  that,  by  the  aftion  of 
mere  common  water,  refting  for  a competent  time  upon  them,  will 
grow  fo  hot,  as  to  enable  the  liquor  to  retain  a fenfible  heat,  when 
it  had  pafs’d  a pretty  way  from  them.  And,  as  many  accidents  may 
occafion  the  breaking  out  of  waters,  or  the  change  of  their  courfe  in 
fubterraneal  places  •,  fo,  that  common  water  may,  in  a very  fhort  time, 
produce  corifiderdble  degrees  of  heat  in  mineral  bodies,  appears  by 
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mixing  with  two  or  three  pounds  ot  fine  powder  of  common  brim-  Medicine. 
ftone,  a convenient  quantity  ol  filings  of  iron  ; for  this  mixture  being 
thoroughly  drench’d  with  common  water,  will,  in  a fiiort  time,  grow 
injenfely  hot,  and  fend  out  a thick  fmoke,  like  that  of  good  quick- 
lime, whilft  ’tis  flaked  with  water. 

A domeftic  of  mine,  who  liv’d  in  the  north  of  England , aftured 
me,  that  in  a certain  mineral  groove,  which  he  had  often  occafion 
to  refort  to,  the  damp  would  annoy  the  workmen  more  than  once 
in  one  day.  And  from  others,  converfant  in  mines,  I learn’d,  that  in 
feveral  places,  they  were  infefled  with  damps,  that  came  not  at  fta- 
ted  periods,  but  irregularly  ; fometimes  with  much  greater,  and  fome- 
times  with  far  lefs  intervals  between  them  : the  times  of  their  dura- 
tion being  alfo  often  unequal.  So  that,  fuppofing  ftich  noxious  efflu- 
via to  be  plentifully  emitted  from  the  lower  parts  of  the  foil,  it  need 
be  no  wonder,  that  an  epidemical  difeafe  fhould  rage  in  a particular 
town,  or  part  of  a country,  without  fpreading  much  farther  •,  and 
that  it  fhould  begin  fuddenly  in  places  where  it  was  not  expedted  : for, 
thefe  fwarms  of  effluvia  being  produced  by  cafual  concourfes  of  cir- 
cumftances,  may  often  be  excited,  and  invade  this  or  that  place,  with- 
out giving  the  inhabitants  any  warning.  And  ’tis  not  always  neceflary, 
that  fuch  noxious  effluvia  fhould  be  generated  juft  under  the  places 
they  moleft ; fince  the  motion  of  the  air  may  fuffice  to  carry  them 
to  the  town  or  other  place  that  feels  their  ill  effects : and  yet  they 
may  feem  to  be  almoft  confin’d  to  thofe  places  ; fometimes,  becaufe 
the  neighbouring  parts  are  not  fufficiently  inhabited  to  make  their  ill 
qualities  taken  notice  of ; but  more  frequently,  becaufe,  by  being  dif- 
fus’d thorough  a greater  tradl  of  air,  they  are  more  difperft  in  their 
pafiage,  and  thereby  do  weaken’d,  as- not  to  be  able  to  do  any  con- 
fiderable  mifchief. 

Nor  is  it  always  neceflary,  that  the  harm  done  by  thefe  morbid 
conftitutions  of  the  air,  fhould  proceed  only  from  fubterraneal  exha- 
lations, meerly  by  virtue  of  their  own  qualities,  which  they  bring  with 
them  from  under-ground.  For,  ’tis  very  poflible,  that  thefe  effluvia 
may,  in  their  own  nature,  be  either  innocent,  or  at  lead  not  confide- 
rably  hurtful ; and  yet  become  very  noxious,  if  they  chance  to  find 
the  air  already  imbu’d  with  certain  corpufcles  fit  to  afiociate  with 
them  : for,  tho’  thefe  forts  of  particles  were,  perhaps,  neither  of  them, 
a-part,  confiderably  prejudicial,  yet  there  may  from  their  combinations 
refult  corpufcles  of  a new  and  very  morbific  nature.  Thus  the  fpiri- 
tuous  fleams  of  falt-petre  do  not  ufually  fenfibly  work  on  gold,  no 
more  than  the  fpirituous  parts  that  the  fire  raifes  from  fal-armoniac  *, 
yet,  when  thefe  two  forts  of  particles  unite,  there  will  refult  certain 
corpufcles  of  a new  nature,  that  compofe  the  liquor  call’d  Aqua  regis  ; 
which,  by  its  fretting  quality  corrodes  and  difloives  gold. 

And  as  this  liquor,  being  at  once  poured  upon  filver,  gold,  diamonds, 
rubies,  &V.  will  leave  all  the  reft  uncorroded,  and  fill  only  upon 
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Medicine,  the  gold  ; fo,  the  new  corpufcles  produced  in  the  air,  whether  attract- 


ed in  refpiration,  or  entering  in  at  the  pores,  being  carried  up  and 
down  by  the  blood,  or  other  fluids  of  the  body,  may  pafs  by  fomc 
parts  without  doing  them  any  fenflble  harm,  and  attacking  other?, 
there  produce  fome  difeafe,  fuch  as  the  fabric  and  fltuation  of  the  part 
peculiarly  difpofe  it  to  admit. 

And  this  hypothefisof  ours  well  agrees  with  the  very  fliort  duration 
of  fome  epidemical  difeafes,  in  certain  times  and  places.  For  either  all 
the  morbific  expirations  alcended  into  the  air  at  once,  or,  at  leafi:,  in 
•a  fhort  fpace  of  time,  and  fo  were  eafily  fpent ; that  is,  by  being  dif- 
fufed  or  difperfed,  too  much  weakened  to  do  any  great  mifchief ; or 
elfe  the  fubterraneal  commotion  that  produced  them  may  pafs  on  from 
one  place  to  another,  and  fo  ceafe  to  afford  the  air  incumbent  on  the 
firft  place,  the  fupplies  nacefiary  to  keep  it  impregnated  with  noxious 
exhalations.  Thus  we  fometimes  obferve  certain  epidemical  difeafes  to 
have,  as  it  were,  a progreffive  motion,  and  leaving  one  town  free, 
pafs  on  to  another. 

And  as  fometimes  an  epidemical  difeafe  ceafes  in  a particular  place 
almofl:  as  fuddenly  as  it  invaded  the  lame  •,  fo,  according  to  our  hypo- 
thefis  it  may  well  happen,  that  after  one  fort  of  exhalations,  whofe 
peculiar  qualities  make  them  morbific,  have  deprav’d  the  air  over  a 
particular  place  •,  there  may,  by  a new  or  farther  commotion  of  fub- 
terraneal bodies,  be  fent  up  large  expirations  of  another  kind,  which 
meeting  with  thofe  that  formerly  impregnated  the  air,  may  either  pre- 
cipitate them,  and  fo  free  the  air  from  them  •,  or  by  other  operations, 
and  fometimes  even  by  coalitions,  fo  alter  their  nature,  as  to  difable 
them  from  doing  any  farther  mifchief. 

Thus  in  that  very  remarkable  phenomenon,  yearly  obferv’d  at 
Grand  Cairo , it  appears,  that  by  the  intermixture  of  adventitious 
corpufcles  with  the  peftilential  air,  this  is  fo  alter'd  and  corrected, 
that  within  one  day  or  two,  there  is  a flop  put  to  the  progrefs  of 
the  plague,  which,  about  the  middle  of  fummer,  fcarce  ever  fails 
to  rage  in  that  populous  city.  And  thefe  friendly  corpufcles  operate 
fo  powerfully,  that  of  thofe  who  are  already  feiz’d  by  the  plague, 
few  or  none  die,  after  once  the  air  is  fufficiently  impregnated  with 
them. 

I confefs  fo  great  and  fudden  a change  is  very  furprizing  •,  and  I fhould 
fcarce  think  it  credible,  had  not  feveral  perfons,  fome  of  them  very  intel- 
ligent, who  made  a confiderable  flay  in  that  city,  afiured  me  of  the  truth 
of  it.  And  the  lateft  writer  of  voyages  into  Egypt  relates,  that  a little 
after  the  middle  of  our  June  (and  ufually  upon  the  very  feventeenth  day) 
there  begin  to  fall,  towards  the  laft:  quarter  of  the  night,  certain  drops 
of  a kind  of  dew,  which  caufes  the  river  to  be  fruitful,  and  purifies 
the  air  from  all  infection.  He  adds,  that  tc  the  dew  purifies  the 
“ air  ; for  as  foon  as  it  falls,  the  plague  ceafes  to  be  mortal  ” and, 
he  fays,  “ this  dew  gives  life  to  every  thing  and  when  it  falls  upon 
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“ the  wheat,  caufeth  it  to  continue  for  many  years  without  corrupti-  Medicine. 
<e  on,  or  worms ; and  renders  it  far  more  nourishing  than  that  corn  on 
<<  which  it  never  fills.  And,  therefore,  they  never  houfe  the  corn  of 
“ the  grand  feignior  till  this  dew  is  fallen  upon  it.  ” 

Oh  the  other  hand,  a very  ingenious  gentleman,  who  was  owner  of 
fome  mines  in  Devonjhire , told  me,  it  Sometimes  happens  that,  of  a 
fudden,  a confiderable  tradt  of  ground  will  be  as  ’twere  blafled  by  the 
afcending  fumes  •,  fo  that  not  only  the  grafs,  fern,  and  other  more  ten- 
der vegetables,  will  be  turned  black,  and,  as  it  were,  burnt  or  fcorched 
up;  but  now  and  then  trees  alfo,  and  even  oaks  themfelves,  will  be 
blafled  and  fpoiled  by  the  powerful  operation  of  thefe  fubtile  and 
poifonous  effluvia. 

’Twill  be  expedted  I fhould  here  take  fome  particular  notice  of  pe-  The  propaga ■» 
flilential  fevers  and  the  plague.  The  former,  indeed,  may  probably  tlon>  effe£is> 
arife  from  noxious  effluvia  of  the  earth  : but  as  for  the  true  plague,  I 
am  at  a lofs  for  its  origin  ; however,  its  propagation  and  effedts  feem  J 
chiefly  to  be  carry’d  on  by  a malignant  difpofition  in  the  air  ; without 
which,  fome  plagues  could  never  have  been  fo  contagious,  nor  fo  fud- 
denly  mortal : and  that  this  malignant  difpofition  in  the  air,  may,  pro- 
bably, be  in  great  part  imputed  to  fome  kinds  of  fubterraneal  expira- 
tions, I am  apt  to  think,  for  the  following  reafons. 

And  firft,  none  of  the  feveral  caufes  to  which  the  plague  is  ufually 
imputed,  feems  fufficient.  The  malevolent  afpedls  and  influence  of  the 
celeflial  bodies  fuppofe  fome  things  very  difficult  to  be  prov’d,  and  are 
agents  too  remote,  too  general,  and  too  indeterminate,  to  be  acquiefc’d 
in  as  the  caufes  of  fuch  particular  fymptoms  and  phenomena,  as  often 
accompany  the  peftilence.  And  as  for  internal  putrefaction,  exceffive 
heats,  noifome  fmells,  corrupt  aliments,  the  learned  Diemerbraeck , 
tho’  his.own  hypothefis  feems  to  be  more  theological  than  philofophical, 
has  greatly  weaken’d  their  force  in  this  cafe. 

But  farther,  by  confulting  fome  uncommon  authors,  travellers,  and 
navigators,  I learn,  that  feveral  great  countries  are  ufually  free  from 
the  plague  ; which,  according  to  the  vulgar  hypothefis,  ought  to  be 
as  much  fubjedl  to  it  as  others.  Leo  Africanus  informs  us,  that  fome 
parts  are  fo  feldom  afflidted  with  the  plague,  that  it  ufually  fpares 
the  inhabitants  for  twenty-nine  or  thirty  years  together.  And  he  ex- 
prefly records,  that  in  Numidia  itfelf,  notwithstanding  the  raging  heat  of 
the  climate,  the  plague  is  produc’d  but  once  in  a hundred  years.  Our  Purchas 
informs  us,  that  in  the  land  of  the  Acre’s,  it  is  not  known  at  all.  And, 
to  omit  what  fome  travellers  and  navigators  relate  of  Japan , as  if  it 
were  feldom  or  never  invaded  by  the  peftilence  ; I do  not  remember, 
that  in  New-England , which  contains  a great  extent  of  land,  that  the 
Englijh  take  any  notice  of  the  plague.  Since  their  firft  fettling  there. 

Sir  Philibert  Vernatti  writes  from  Batavia , “ that  the  plague  is  a 
“ difeafe  unknown  to  the  Indians . ” And  of  the  countries  that  lie 
yet  more  remote,  as  the  great  empire  of  China , and  the  kingdoms  of 
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Tunquin,  and  of  Cochinchina , Alexander  de  Rhodes , who  fpent  thirty 
years  in  thofe  parts,  affirms,  that  the  plague  is  not  fo  much  as  fpoken 
of  there  •,  yet  the  fame  jefuit,  upon  probable  grounds,  eftimates  the 
number  of  the  people  of  China  alone,  to  be  two  hundred  and  fifty 
millions  *,  a number  I take,  by  far,  to  exceed  that  of  all  the  Nations 
of  Europe. 

Now  confidering  what  vaft  tradts  of  land  are  compriz’d  in  thofe 
countries,  fome  of  which  the  plague  does  not  at  all,  and  others  but 
very  unfrequently,  invade  *,  we  have  a ftrong  argument  againft  the 
generality  of  opinions  received  among  phyficians  •,  as  alfo  that  of  Die- 
merbroeck  himfelf,  who  derives  the  plagues  from  a fupernatural  caufe, 
the  provok’d  wrath  of  God.  For,  in  regions  of  fuch  extent,  and  many 
of  them  very  populous,  lying  in  different  climates,  and  fome  of  them 
inhabited  by  nations  who  make  war  with  numerous  armies,  fight  bloody 
battles,  leave  heaps  of  unburied  bodies  expofed  to  the  putrefying  heat 
of  the  fun,  are  fometimes  forc’d  to  live  upon  very  unwholfom  foods, 
who  worfhip  ftocks,  ftones,  beafts,  and  fome  of  them  devils,  who 
are,  at  leaft,  as  guilty  as  Europeans , of  affaffinations,  poifonings,  rapes, 
&jV.  in  thefe  regions  : I fay,  ’tis  not  imaginable  but  that  great  intem- 
peratures of  the  air,  efpecially  in  point  of  heat,  ftench  of  dead  bodies 
kill’d  in  fights,  unwholfomnefs  of  aliments,  malevolent  afpedts  of  ce- 
leftial  bodies,  high  provocations  of  the  divine  juftice,  and,  in  ffiort, 
all  the  caufes,  to  one  or  other  of  which  the  feveral  parties  of  phyficians 
refer  the  plague,  ffiould  be  wanting  any  more  than  in  Europe ; yet  the 
plague,  which  is  prefum’d  to  be  the  effect  of  one  or  other  of  thofe 
caufes,  is  not  here  obferved  to  be  produc’d. 

If  thefe  hiftorical  fadts  be  alledged,  alfo,  againft  our  hypothefis,  I 
defire  it  may  be  confider’d,  that  my  opinion  about  the  plague  con- 
flicts of  two  parts ; one,  that  ’tis  exceeding  difficult  to  affign  the  true 
and  adequate  caufe  of  its  origin  ; and  the  other,  that  whatever  be  the 
caufe  of  itsfirft  eruption  •,  its  propagation,  and  many  of  its  fymptoms, 
may  be,  probably,  refer’d  to  the  depravation  of  the  air  by  fubterra- 
neal  fleams,  and  their  effedts  ; whence,  thefe  hiftorical  obfervations 
will  appear  to  confirm  the  firft  member  of  our  hypothefis.  And  as  to 
the  fecond  ; fince  in  the  Eajl- Indies , and  other  countries,  where  the 
plague  is  not  obferved  to  break  out,  it  cannot  be  pretended,  that 
fubterraneal  effluvia  there  promote  the  propagation  of  it ; no  more 
can  it  be  prov’d,  that  they  could  not,  in  cafe  the  plague  were  begun 
by  other  caufes.  But  as  I think  it  probable,  that  fometimes  the  plague 
is  not  only  fomented,  but  begun  by  noxious  expirations  of  the  terre- 
ftrial  globe,  I ffiall  add,  that  this  fuppofition  is  not  abfolutely  incon- 
fiftent  with  the  preceeding  obfervations.  For  firft,  it  may  be  faid, 
that  fome  of  the  countries  I fpeak  of,  are  deftitute  of  thofe  noxious 
minerals  to  which  we  impute  fome  plagues.  Thus  tho’  fulphur  be 
ufually  found  in  many  countries,  and  that  in  plenty,  where  there  are 
other  metalline  veins,  yet  in  the  mines  of  England , I never  met  with 
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fo  much  as  an  ounce  of  native  fulphur  •>  and  I could  not  find  that  feveral  Medicine. 
mineralifts,  of  whom  I purpofely  inquired,  had  met  with  any,  among 
the  various  mines  they  had  frequented.  There  may,  alfo,  happen  to  be 
noxious  minerals  in  a country,  that  are  not  often  capable  of  producing 
or  promoting  peftilences  there,  even  upon  moderate  earth-quakes.  For 
*tis  poflible,  that  thefe  orpimental,  or  other  noxious  minerals,  may 
have  their  beds,  or  veins  fo  deep  in  the  earth,  that  they  are  not  ordi- 
narily able  to  fend  up  effluvia,  ftrong  and  plentifully  enough  to  make 
a peftilential  depravation  of  the  air ; and,  in  lefifer  earth-quakes,  the 
commotion  or  agitation  of  the  ground,  may  not  reach  fo  far  downwards, 
as  much  to  affeCt  thefe  very  deep  mines ; and  yet  fome  other  more 
violent  fhocks  may  affeCt  even  thefe  : whence  one  may  give  a tolerable 
account,  why  the  plague  in  fome  parts  of  Afric , has  been  obferved  to 
rage  but  once  in  thirty,  or  once  in  an  hundred  years  •,  for  there  may 
be  periodical  paroxyfms,  or  grand  and  vehement  commotions,  in  fubter- 
raneal  parts,  tho’  men  have  not  yet  obferved  them.  A late  judicious 
French  hiftorian  records,  that  a very  pernicious  difeafe,  of  the  nature 
of  a colic,  reigned  in  France , every  tenth  year,  for  a long  traCt  of  time. 

And  Platerus  relates,  that  at  Bafil , where  he  praCtifed  phyfic  for  fifty 
fix  years,  the  city  was  afflicted  with  furious  plagues,  once  in  about 
every  tenth  year,  for  feventy  years  together.  It  may  farther  be  faid, 
that  thofe  exhalations  in  the  Eaft-Indies , &c.  which  wou’d  otherwife 
be  peftiferous,  may  be  corrected  by  other  expirations,  either  of  a 
benign  nature,  or  of  fuch  an  one,  as,  tho’  noxious  in  themfelves,  may 
fit  them,  by  combining  with  the  others,  to  difable  and  prevent  their  ill 
effects  •,  as  Beguinus  tells  us,  that  a country  abounding  in  veins  and 
mafles  of  cinnabar,  which  is  the  ore  of  quick-filver,  was  preferved  from 
the  plague,  when  the  neighbouring  regions  were  wafted  by  it.  And 
tho’  corrofive  fublimate  be  fo  mifchievous  a mineral  compofition,  that 
a few  grains  may  kill  a man  •,  yet  the  fumes  of  this  combined  with  thofe 
of  crude,  common  quick-filver,  which  are  themfelves  unwholfom,  make 
Mercurius  dulcis , an  ufeful  and  innocent  medicine. 

It  might,  likewife,  be  alledged,  that  in  fuch  regions,  the  foil,  and 
other  affiftant  caufes,  may  conftantly  produce  in  the  air  a conftitution 
like  that  in  the  air  of  Egypt , during  the  time  of  the  increafe  and  over- 
flowing of  the  Nile  •,  which  ufually  lafts  every  year  for  feveral  weeks  ; 
during  which  time,  the  air  is  wholly  anti-peftilential. 

Our  conjecture,  alfo,  will  afford  a probable  account  of  fome  confi- 
derable  things,  relating  to  the  production  and  phenomena  of  the 
plague. 

’Tis  obferved,  that  fometimes  the  plague  breaks  out,  when  no 
immoderate  diforder  of  the  air,  or  any  cafual  enormity,  capable 
of  producing  fo  great  and  irregular  an  effeCt,  has  happen’d.  Nay,  it 
has  been  obferved,  that  very  great  and  unufual  intemperatures  of  the 
air,  have  often  happen’d,  and  many  notable  and  threatning  alpeCts 
of  the  ftais,  without  being  followed  by  the  plague.  Fernelius  relates. 
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that  the  year,  which  of  all  in  the  memory  of  man,  was  all  the  world 
over  the  moft  immoderately  hot,  yet  proved  mod:  healthful.  And  the 
fame  author  reports  the  plague  to  have  begun  in  the  midft  of  winter, 
and  to  have  gone  off  in  fummer  ; and  that,  feveral  times,  fcorching 
fummers  have  been  altogether  free  from  the  plague  ; which  I,  likewife, 
have  obferved  to  be  true.  Johannes  Morellus  tells  us,  that  in  his  country, 
after  a dry  winter,  wherein  the  north  wind  reign’d,  tho’  it  were  fuc- 
ceeded  by  a moft  temperate  and  healthful  fpring,  yet  this  brought  in 
the  plague  ; and  that  too,  when  the  north  wind  was  predominant,  and 
the  air  pure  and  ferene.  And  I obferved  fomething  very  like  it,  in  the 
conftitutions  of  the  air,  that  preceded  and  accompanied  the  dreadful 
London  plague  in  the  year  1665.  Now,  thefe  phenomena  much  difcredit 
their  opinion,  who  impute  the  plague  to  the  exceffes  of  the  manifeft 
qualities  of  the  air  •,  but  are  agreeable  to  our  hypothecs,  fince  noxious 
fubterraneal  fumes  may  be  fuddenly,  and  without  any  warning,  raifed 
up  into  the  air  ; and,  by  depraving  it,  produce  fatal  difeafes  in  many 
of  thofe  perfons  who  are  conftantly  furrounded  by  it,  and  draw  it  in, 
almoft  every  moment,  with  their  breath. 

Of  the  deadly  effedt  of  feveral  fubterraneal  expirations,  at  their  firft 
eruption,  there  are  many  hiftories  extant  in  approved  authors  : and 
we  have  obferved  inftances  of  that  fort,  in  the  times  and  countries  we 
live  in.  But,  becaufe  all  poifonous,  and  even  mortal  exhalations,  are 
not,  therefore,  truly  peftiferous,  but  may,  like  many  other  poifons,  kill 
the  perfons  they  immediately  invade,  without  qualifying  them  to  in- 
fe£i  others  •,  I fhall  add  a paffage  out  of  M.  de  Mezeray , who  relates, 
that  “ the  plague  which  happened  in  France , in  the  year  1346,  was  fo 
“ contagious,  that  fcarce  a village,  or  even  a houfe,  efcaped  uninfedted 
“ by  it.  This  peftilence,  ” he  fays,  “ was  the  moft  furious  and  wide- 
“ fpreading  that  had  been  known,  and  began  two  years  before  in  the 
“ kingdom  of  Cathay , by  a vapour  moft  horribly  fetid,  that  breaking 
<c  out  of  the  earth,  like  a kind  of  fubterraneal  fire,  confumed  and  de- 
“ voured  above  200  leagues  of  that  country,  even  to  the  very  trees  and 
<c  ftones ; and  infedted  the  air  in  a wonderful  manner.”  He  adds,  that 
“ from  Cathay , it  pafs’d  into  Afia  and  Greece , thence  into  Africa , and 
“ afterwards  into  Europe , which  it  ranfack’d  throughout.” 

In  the  next  place  *,  there  is  a wonderful  diverfity  obferved  in  feveral 
countries,  and  even  in  the  fame  country,  at  different  times  of  thofe 
raging  difeafes,  that  phyficians  call  the  plague  ; whence  it  happens, 
that  Inch  medicines,  or  methods  of  cure,  as  are  in  one  plague  fuccefs- 
ful,  do  often  in  another  prove  dangerous  : which  great  variety  may  be 
fairly  accounted  for,  by  the  great  number  and  diverfity  that  has  been 
actually  found,  or  may  be  reafonably  fuppos’d,  in  the  numerous  mine- 
rals, and  other  bodies,  in  the  fubterraneal  regions  ; efpecially  if  we 
confider,  that  the  number  of  fuch  bodies  may  be  much  increafed  and 
diverfified,  by  various  combinations  made  of  them  by  cafualties,  fub- 
terraneal fires,  and  menftruums.  And  the  afcending  corpufcles  of  thofe 
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mineral  bodies,  being  moft  of  them  folid  and-.fubtile,  may  produce  in  Medicine. 
the  blood,  and  fo  in  the  body,  far  more  odd  and  violent  fymptoms, 
than  the  peccant  humours  that  beget  ordinary  difeafes.  Which  may 
be  one  reafon,  and  perhaps  the  chief,  why  the  ancients,  and  Hippo- 
crates himfelf,  acknowledged  in  pedilential  difeafes,  fomewhat  of  di- 
vine, furpafiing  ordinary  nature. 

What  thefe  mineral  fubdances  are,  whofe  deajms  produce  fuch  odd 
and  difmal  fymptoms,  feems  exceeding  hard  to  determine.  Yet,  if  I 
were  to  name  one  fort,  I fhould  think  the  lead  unlikely  to  beorpiment. 

For,  of  the  poifonous  minerals  we  are  acquainted  with,  I know  not 
any  whereof  there  is  a greater  quantity  in  the  bowels  of  the  earth  ; 
many  of  whofe  mifchievous  effects  feem  to  agree  with  the  fymptoms 
of  fome  plagues,  and  may  be  guefied  to  have,  at  lead,  a confiderable 
fhare  in  producing  them.  Yet  I do  not  think  that  thefe  minerals 
are  the  caufes,  even  of  all  thofe  pedilences,  whofe  efficients  may  be 
fubterraneal  : for  leveral  reafons,  and  fome  drawn  from  experience, 
make  it  probable,  that  the  fubterraneal  regions  have  many  kinds  of  ve- 
ry pernicious  foffils,  of  which  phydcians,  and  even  chymids,  have  no 
knowledge,  nor  didinCt  names ; and  that  the  various  adociations  of 
thefe,  which  nature  may  by  fire  and  mendrua  make  under  ground, 
and,  perhaps,  in  the  air  it  felf,  will  very  much  increafe  the  number 
and  variety  of  noxious  materials,  and  alfo  heighten  their  hodility  to 
human  bodies.  Thus,  the  factitious  white  arfenic,  commonly  fold  in 
fhops,  tho’  ufually  made  of  orpiment,  by  the  addition  of  fo  innocent 
a body  as  common  fait,  (which  is  found  in  great  plenty  under  ground) 
is  obferved  to  be  far  more  poifonous  than  orpiment  it  felf.  And  a 
fkiltul  chymid,  having  in  my  prefence,  taded  fome  prepared  arfenic, 
was  quickly  invaded  by  fuch  fymptoms,  as  he  thought  would  foon 
kill  him.  But  I prefently  put  him  out  of  danger,  tho’  not  out  of  pain, 
by  early  prefer ibing  him  plenty  of  oil  of  fweet  almonds,  and  fome- 
thing  made  of  lemmons,  that  I chanced  to  have  by  me.  And  fandarach 
feems  to  be  but  orpiment,  whofe  yellow  colour  is  deepned  to  rednefs  ; 

£s  native  arfenic  feems  to  be  little  other  than  pale  or  white  orpiment. 

And,  indeed,  in  Hungary , all  three  may  be  found  not  far  from  one 
another,  in  the  fame  mine  ; as  I learn’d  from  an  eye-witnefs,  by  whofe 
means,  and  thofe  of  another  chymid,  feveral  native  orpimental  minerals, 

(to  fay  nothing  of  realgar,  becaufe  it  is  a factitious  combination  of 
orpiment  and  fulphur)  came  to  my  hands.  But  tho’  this  fort  of 
foffils  are  more  numerous  and  various  than  is  vulgarly  obferved,  yet 
the  very  noxious  efieCts  of  the  effluvia  of  orpiment,  are  not  unknown 
to  phyficians  : and  the  learned  Sennertus  gives  a particular  indance  of 
it  in  a painter,  who,  upon  opening  a box  where  orpiment,  which  men 
of  his  profeffion  ufe  as  a pigment,  had  been  long  kept,  was  thereby 
cad  into  fainting  fits,  and  had  his  face  much  fwell’d.  And,  as  white 
arfenic  is  of  a more  piercing  and  corrofive  nature,  fo  it  were  eafy  to 
ffiew,  out  of  the  writings  of  eminent  phyficians,  that  its  effeCts  have 
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often  proved  very  hurtful,  and  fometimes  mortal,  tho’  but  externally 
worn  in  amulets efpccially  if  the  pores  of  the  Ikin  were  opened  by 
exercife  and  fweat.  And  the  nature  of  the  fymptoms  produced,  feems 
to  confirm  our  hypothefis  fince  the  perfons  who  wore  thefe  arfenical 
amulets  were  affefted,  fome  with  great  anxieties  about  the  heart,  fome 
with  inflammation,  fome  with  burning  fevers,  fome  with  exulcerations 
of  the  breaft,  fome  with  puftules,  like  thofe  of  the  plague  ; and  thefe 
were  fometimes  black,  as  if  made  with  a cauftic.  Mod  patients  of  this 
kind  were  aii'edled  with  great  weaknefs  and  faintnefs,  &c.  as  if  they  had 
fwallowed  poifon  •,  and  of  one  young  man  ’tis  recorded,  that  having 
heated  himfelf  in  a tennis-court,  with  an  amulet  upon  his  bread,  the 
virulence  of  its  corpufcles  made  him  fall  down  dead  upon  the  fpot.  And 
’tis  a confiderable  circum dance  in  thefe  obfervations,  that  feveral  pa- 
tients were  cur’d  of  the  fymptoms,  that  feem’d  pedilential,  by  the 
fame  remedies  that  are  alexipharmic  againd  the  plague  •,  whence  it  may, 
alfo,  be  made  probable,  that  the  plague  it  felf,  many  times,  is  a natu- 
ral, tho’  a dreadful  and  irregular  difeafe  •,  fince  its  effe6ls  and  fymptoms 
fo  much  refemble  thofe  of  acknowledged  poifons,  and  have  been  cured 
by  antidotes  effectual  againd  them. 

An  ingenious  man,  who  fometimes  vifited  a mine  known  to  abound 
with  orpimental  foflils,  told  me,  that  when  he  walked  over  the  neigh- 
bouring grounds,  he  found  himfelf  much  difordered,  efpecially  in  his 
thorax,  by  the  effluvia  •,  and  that  the  mine-men  and  diggers  were  fub- 
je£t  to  a maligrfant,  irregular,  and  dangerous  fort  of  fevers  ; tho’  he 
laid  he  was  apt  to  impute  it,  in  fome  meafure,  how  truly  I know  not, 
to  their  drinking  too  much  drong  wine.  But,  tho’  ’tis  probable,  the 
effluvia  of  orpimental  bodies  may  have  a great  intered  in  feveral  plagues, 
yet,  I drongly  fufpedl,  that  many  others  may  proceed  from  the  deams 
of  fuch  fubterraneal  bodies,  as  are  not  yet  didinfbly  known  to  us  ; and, 
poffibly,  have  their  effluvia  varioufly  combined,  either  beneath,  or 
above  the  furface  of  the  earth.  I have  feveral  times,  and  that  without 
heat,  combined  fumes  of  differing  kinds,  feparately  invifible,  into  mani- 
iedly  vifible  ones,  in  the  free  and  open  air. 

And  that  the  fubterraneal  effluvia  may  produce  effects,  and,  there- 
fore, probably,  be  of  natures  very  uncommon,  irregular,  and  exorbi- 
tant, appears  from  thofe  prodigious  croffes  that  were  feen  in  the 
year  1660.  in  the  kingdom  of  Naples , after  an  eruption  of  Vefuvius. 
For  thefe  croffes  appear’d  on  linen  that  had  lain  open  to  the  air  ; 
becaule,  as  Kircher  fairly  conje6tures,  the  mineral  vapours  were,  by  the 
texture  of  that,  eafily  determined  to  run  along  in  almod  ftrait  lines, 
cutting  each  other-,  and,  confequently,  to  frame  fpots,  refemblingfome 
one,  and  fome  other  kinds  of  croffes.  Thefe  were  extremely  numerous 
in  feveral  parts  of  the  kingdom  of  Naples  \ whence  the  jefuit,  whofent 
the  relation  to  Kircher,  fays,  that  he  himfelf,  found  thirty  in  one  altar- 
cloth  that  fifteen  were  found  upon  the  fhift-fleeve  of  a woman  and 
that  he  reckoned  eight  in  a boy’s  band  : Their  colour  and  magnitude 
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were  alfo  very  unequal,  and  their  figures  different  ; they  would  not 
wafti  out  with  fimple  water,  but  required  foap  ; their  duration  waslike- 
wife  unequal,  fome  Lifting  ten  or  fifteen  days,  and  others  longer,  before 
they  difappear’d.  And  thefe  erodes  were  found  not  only  upon  iinen 
garments  expos’d  to  the  air,  but  upon  fome  of  thofe  that  were  kept 
lock’d  up  in  chefts. 

A pious  and  learned  fchool-mafter,  who  ventured  to  flay  in  London 
during  the  great  plague  in  1665  •,  and  was  much  employed  to  vifit  the 
fick  ; and  went  indiferiminately  to  all  forts  ofinfedted,  and  even  dying 
perfons,  affuredme,  that  being  once  called  to  a poor  woman,  who  had 
buried  fome  children  of  the  plague,  he  found  the  room  fo  little,  that 
it  fcarce  held  any  more  than  the  bed  whereon  fhe  lay  ; and  an  open 
coffin,  wherein  he  faw  her  hufband  lie  dead  of  the  fame  difeafe,  whom 
the  wife  foon  after  followed.  In  this  little clofe  room,  ’twas  affirmed 
to  him,  that  the  contagious  fleams  had  produced  fpots  on  the  very 
wall.  He  alfo  declared  himfelf  to  have  obferved  the  like  in  his  own 
ftudy,  which  being  divided  only  by  a wall,  from  fome  rooms  of  a 
houfe,  which  the  owner  had  turned  into  a kind  of  a pefl-houfe,  and 
in  which  numbers  had  died  in  a ffiort  time  ; he  took  notice  that  the 
white  wall  of  his  ftudy  was  (fince  the  ficknefs  raged)  blemifhed  in  feve- 
ral  places  with  fpots,  like  thofe  of  infedted  perfons.  Inquiring  what 
antidote  he  us’d  againft  the  infection,  he  reply’d,  a fpoon-full  of  bran- 
dy, five  or  fix  times  a day,  efpecially  when  he  went  into  infe£ted  pla- 
ces, and  a fmall  piece  of  the  root  of  Spanijh  angelica,  which  he  held  in 
his  mouth  as  often  as  he  thought  necelTary. 

But  tho’  I fear  phyficians  will  not  be  able  to  difeover  all  the  fubter- 
raneal  bodies,  whofe  effluvia  produce  or  contribute  to  the  plague ; yet 
I do  not  think  it  impoflible,  that  by  diligent  obfervations  and  trials, 
fagacious  men  may  difeover  feveral  of  them  ; and,  perhaps,  antidotes 
againft  them. 

In  the  late  great  plague,  that  fwept  away  fo  many  thoufands  at  Lon- 
dony  there  remained  in  the  city  an  ingenious  phyfician,  bred  by  the 
learned  D'emerbroeck , and  who  twice  had  the  plague  himfelf,  whereof  he 
fhew’d  me  fome  effedls  ; and  told  me,  that  notwithftanding  many  and 
various  trials,  he  ftill  found  abundance  of  his  patients  die,  after  the 
buboes,  carbuncles,  or  peftilential  tumours  appeared  ; becaufe,  upon  a 
little  refrigeration  of  the  body  by  the  air,  and  often  by  the  very  fear 
that  difheartned  the  patient,  the  tumours  would  fuddenly  fubfide;  when 
the  peftilential  matter,  recoiling  upon  the  vital  parts,  would  quickly 
difpatch  the  fatal  work.  He  therefore  bethought  himfelf  of  a method, 
by  means  of  which  he  allured  me,  he  had  not  loft  one  patient  of  very 
many  he  treated  •,  if  he  could  but,  as  he  ufually  did,  by  good  alexi- 
pharmic  and  cordial  remedies,  enable  and  excite  nature  to  expel  the 
peccant  matter  into  a tumour  •,  for  then  he  prefently  clapp’d  on  an 
appropriated  drawing-plaifter,  which  would  never  fuller  the  tumour  to' 
fubfide,  but  break  it,  or  make  it  fit  for  opening,  and  thereby  give  nature 
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a convenient  vent,  at  which  to  difcharge  the  matter  that  opprefs’d  her. 
This  plaifter  was  no  other  than  the  Magnes  arfenicalis  of  Angelas  Sala , 
mixt  up  with  the  warm  gums.  And  if  it  prove  as  fuccefsful  in  other 
plagues,  as  it  did  to  thofe  who  us’d  it  in  that  of  London  % there  will  be 
juft  caufe  to  admire  the  providence,  which,  in  a poifonous  mineral, 
that,  probably,  often  concurs  to  produce  the  plague,  has  laid  up  a re- 
medy for  it. 

An  ancient  and  very  experienc’d  phyfician,  to  whofe  care  a great 
peft-houfe  was  committed,  where,  by  the  contagion,  he  loft  three  phy- 
ficians,  his  afflftants,  and  three  chirurgeons  of  four  who  were  under 
him,  told  me,  that  his  conftant  antidote  was,  only  to  take  every 
morning,  fafting,  a little  fea-falt  difiolv’d  in  a few  fpoonfuls  of  fair 
water. 

And  a very  learned  phyfician,  having  once  recommended  to  me  an 
herb,  little  noted  in  England , as  a moft  effectual  and  experienced  anti- 
dote againft  the  plague,  I caus’d  it  to  be  cultivated  in  a garden,  and 
when  the  peftilence  raged  moft  feverely  in  London , 1 fent  fome  of  it, 
made  up  with  a little  fugar,  in  the  form  of  a fine  green  conferve, 
to  two  infected  perfons,  who,  both  of  them  recover’d.  But  ha- 
ving made  only  thofe  two  tryals,  I dare  not  relie  much  upon  them  ; 
however,  I ufually  keep  the  plant  growing  in  a garden,  becaufe  both 
the  taft  and  colour  are  pleafint  *,  and  becaufe  fome  little  experience 
has  invited  me  to  believe  the  commendations  I have  found  given 
of  it  againft  the  bites  of  venemous  creatures  : about  which  there 
is  a notable  inftance  recorded  by  P.  Spehrerius , of  a Roman , who 
having,  with  his  ftaff,  crufh’d  a viper  that  he  took  to  be  dead,  had 
fo  ftrong  a venom  tranfmitted  along  the  ftaff  to  him,  that  on  the  en- 
fuing  night,  he  found  a very  great  inflammation  in  both  his  lips, 
which  was  followed  by  a vehement  burning  fever,  and  ftrange  tor- 
ture ; from  all  which  he  was  ftrangely  relieved  by  the  juice  of  goats- 
rue.  It  may  without  difguft  be  taken  plentifully,  in  its  entire  fub- 
ftance,  in  the  form  of  a falad,  a conferve,  or  a fyrup,  or  elfe  in  its 
juice,  newly  exprefs’d. 

It,  likewife,  agrees  with  our  hypothefis,  that  fometimes  the  plague 
ceafes,  or  at  leaft  greatly  abates  of  its  contagion  and  malignity,  in  far 
lefs  time  than  phyficians  could  rationally  expedt.  For  fometimes  it 
may  happen,  that,  tho’  the  conftitution  of  the  air  continues  the  fame, 
the  matter  that  afforded  the  peftiferous  exhalations,  may  be  either 
fpent  under  ground,  or  altered  by  combination  with  other  fubter- 
raneal  bodies,  or  by  fome  of  thofe  many  accidents  that  may  happen, 
wholly  unknown  to  us,  in  thofe  dark  recedes.  And  if  once  the  foun- 
tain of  thefe  noxious  effluvia  be  ftopt,  fo  that  thofe  in  the  air  ceafe 
to  be  recruited  ; the  wind  and  other  caufes  may,  in  a ftiort  time,  dif- 
iipate  them  ; or  at  leaft  dilute  them  with  innocent  air,  fo  far  as  to 
keep  the  difeafe,  they  produc’d,  from  being  fo  mifchievous  as  before. 
And  it  may  often  happen,  that,  tho’  the  minerals  which  emit  the  hurt- 
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ful  expirations,  remain  where  they  were  under  ground,  and  be  not  Medicine. 
confiderably  wafted,  yet  their  fatal  effects  may  not  be  lading  ; becaufe 
the  effluvia  were  generated  by  the  conflict  of  two  or  more  of  them, 
which  vehemently  agitated  one  another,  and  fent  up  fumes,  that  ceas’d 
to  afcend,  at  leaft  in  great  plenty,  when  the  conflict  and  agitation 
ceas’d.  Thus,  by  putting  good  fpirit  of  filt  upon  filings  of  fteel  or 
iron,  in  a convenient  glafs,  a great  conflict  will  be  made  between  them  ; 
and  without  the  help  of  external  heat,  there  will  be  fent  up  into  the 
air  large  vifible  fumes  of  a very  fulphureous  odour,  and  eafily  inflam- 
mable ; and  this  elevation  of  fumes  will  leflen  or  ceafe,  as  does  the  tu- 
multuous agitation  that  produc’d  them.  So,  likewife,  if  you  pour 
Aquafortis  upon  a convenient  proportion  of  fait  of  tartar,  there  will, 
at  firft,  be  a great  ebullition  produc’d  •,  and,  whilft  that  continues, 
great,  red  and  noifome  fumes  will  be  elevated,  but  not  long  outlaft 
the  commotion  of  the  mixture,  whofe  a&ive  parts  foon  combine  into 
a kind  of  nitrous  fait,  wherein  the  notftious  parts  of  the  menftruum  \ 

are  clog’d  and  hinder’d  from  evaporating  or  afcending,  tho’  really 
they  retain  much  of  their  priftine  nature. 

It  may,  alfo,  happen,  that  foon  after  the  commotion  of  fubterraneal 
matter,  which  yielded  peftiferous  exhalatations,  a more  intenfe  degree 
of  fubterraneal  heat,  or  perhaps  the  fame  latent  fire,  extending  it  felf 
farther,  may  force  up  fumes  of  another  fort,  that,  being  of  a contrary 
nature,  may  prove  antidotal  to  the  former  ; and,  by  precipitating  them, 
or  combining  with  them,  difable  them  from  aCting  fo  mifchievoufly 
as  they  otherwife  would.  I have  fometimes  purpofely  made  diftillations, 
in  which  one  part  of  the  matter  being,  after  the  operation  was  ended, 
put  to  the  other,  there  enfued  a fudden  and  manifeft  conflict  between 
them,  and  fometimes  an  intenfe  degree  of  heat.  And  that  mineral 
exhalations,  tho’  otherwife  not  wholefom,  may  difarm  peftiferous 
effluvia,  appears  from  that  obfervation  of  a country,  which  abounding 
with  veins  of  cinnabar,  was,  probably,  by  their  expirations,  preferved 
from  the  peftilence.  And  our  hypothefis  will,  perhaps,  appear  the 
more  probable,  from  the  fudden  check  that  is  almoft  every  fummer 
given  to  the  plague,  which  at  that  time  reigns  at  Grand  Cairo.  For, 
fince  ’tis  generally  obferved,  that  morbific  caufes  operate  much  more 
effectually  than  curative  ones  ; it  feems  very  probable,  that  exhalations 
afcendirg  from  under  ground  into  the  atmofphere,  may  be  able  to 
produce  peftilential  fevers,  and  the  plague  it  felf  *,  fince  thofe  corpu» 
fcles  that  impregnate  the  Egyptian  air  upon  the  fwelling  of  the  Nile, 
put  a fpeedy  ftop  not  only  to  the  contagion,  but  to  the  malignitv  of 
the  plague,  affifted  even  by  the  fummers  heat,  which  at  Grand  Cairo 
is  exceffive. 
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ictis  very  probable,  that  mojl  of  the  difeafes , which  even  phyficians  call  new , 
are  caus'd,  either  principally,  or  fecondarily,  by  fubterraneal fleams. 

The  term  new  difeafe,  is  much  abufed  by  the  vulgar,  who  give  that 
tide  to  almoft  every  fever,  that,  in  autumn  efpecially,  varies  a little 
in  its  fymptons,  or  other  circumftances,  from  the  fevers  of  the  fore- 
going year  or  feafon.  But  by  new  difeafes,  I mean  only  fuch,  whofe 
fymptoms  are  fo  uncommon,  that  phyficians  themfelves  judge  them 
to  deferve  that  appellation  i fuch,  for  inftance,  as  the  Sudor  Anglicus , 
or  lweating  ficknefs  -,  the  rickets,  and  the  Lues  Venerea.  But,  perhaps, 
fome  difeafes,  which,  even  among  phyficians,  have  pafs’d  for  new, 
were  extant  before,  tho’  not  in  the  country  wherein  they  are  judg’d  to 
be  new. 

But,  taking  it  for  granted,  with  the  generality  of  phyficians,  that 
fome  new  difeafes  are  to  be  admitted  ; I do  not  derive  them  wholly,  or 
chiefly,  from  the  varying  influences  of  the  heavenly  bodies.  For,  the 
moft  powerful  of  thole,  the  fun  and  moon,  aft  in  too  general  and  inde- 
terminate a way,  to  afford  a fufficient  account  of  this  matter.  And  as 
for  the  fix’d  liars,  befides  that  they  are  univerfal  and  indefinite  agents, 
it  feems  jullly  queftionable,  whether  they  have  any  fenfible  operation 
upon  any  part  of  our  bodies,  except  our  eyes.  And,  tho’  I.allow  that 
great  intemperatures  of  the  air,  as  to  the  four  qualities,  heat,  cold, 
drynefs,  and  moillure,  may  difpofe  mens  bodies  to  feveral  great  diftem- 
pers  ; yet  I cannot  acquiefce  in  thefe,  when  I confider  how  much  more 
frequently  they  happen,  than  new  difeafes  •,  and  that  their  aftion,  tho* 
various,  is  too  general  and  indeterminate  to  Ihew  they  can  be  the 
adequate  caules  of  efiefts  fo  rare  and  irregular,  as  difeafes  odd  enough 
to  deferve  the  title  of  new. 

But,  now,  the  fubterraneal  region  of  our  globe  is  always  near  us, 
and  abounds  with  variety  of  noxious  minerals,  and,  probably,  conceals 
great  quantities  of  different  forts  of  them.  And  fince  there  want  not 
caufes  in  the  bowels  of  the  earth,  to  make  great,  irregular,  and  fome- 
times  fudden  confluxes,  conflifts,  diflipations,  and  other  confiderable 
changes,  amongll  the  materials  that  nature  has  plentifully  treafured  up 
in  thole  magazines-,  and  fince  we  have  fhewn,  that  the  fubterraneal  parts 
of  the  globe  may  plentifully  fend  up  noftious  effluvia  of  feveral  kinds 
into  the  air ; it  ought  not  to  feem  improbable,  that  among  this  refult- 
ing  variety  of  foreign  and  noxious  fleams,  fome  may  be  found  capable 
to  difaffeft  human  bodies,  after  a very  uncommon  way,  and  thereby 
produce  new  difeafes  ; whofe  duration  may  be  greater  or  lefs,  according 
to  the  laftingnefs  of  thofe  fubterraneal  caufes  that  produce  them.  On 
which  account,  it  need  be  no  wonder,  that  fome  new  difeafes  have  but 
a Ihort  duration,  and  vanifh  not  long  after  they  appear  ; the  fource  or 
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others  may  continue  longer,  as  having  under  ground  more  fettled  and  L/"‘V''nO 
durable  caufes  to  maintain  them. 

It  will,  I prefume,  pafs  for  a ftrong  proof  and  illuftration  of  our 
whole  dodrine,  if  we  fhall  fhew  by  experiments,  that  metals  complete- 
ly formed  and  malleable,  maybe  elevated  into  the  air,  perhaps  without 
any  great  violence  of  fire,  in  the  form  of  exhalations  and  vapours  i the 
fingly  invifible  corpufcles  ftill  retaining  their  metalline  nature. 

We  took  three  parts  of  Dantzic  vitriol,  (which  is  blue,  and  partakes 
of  copper)  and  tw'o  of  good  fea-lalt ; thefe,  being  very  well  powder’d 
and  mix’d,  we  diftill’d  with  a ftrong  naked  fire,  to  force  out  all  that 
could  be  driven  over  *,  whereby  we  not  only  obtained  a fpirit  of  fait 
of  a maniteftly  bluifh  colour,  but  there  afeended,  alfo,  a confiderable 
quantity  of  matter,  which  being  fhaken  with  the  liquor,  fettled  at  the 
bottom  of  it  in  the  form  of  a powder,  judged  to  confift  of  cupreous 
and  ferruginous  corpufcles. 

By  fubftituting  Englifh  vitriol,  (which  is  green,  and  abounds  more  in 
iron  than  that  of  Dantzic ) and  proceeding  in  other  refpeds  as  in  the 
former  procefs,  we  obtain’d  a very  yellow  fpirit,  with  a confiderable 
quantity  of  a yellowilh  powder,  that  was  fuppos’d  to  be  of  a kind  of 
Crocus  Mart  is. 

We  caft  very  thin  plates  of  copper  into  a retort,  upon  an  equal  or 
a double  weight  of  good  mercury  fublimate  ; and  luting  on  the  receiver, 
gave  a gradual  fire  for  feveral  hours  : by  which  means  we  ufually 
obtained  fome  running  mercury,  together  with  fome  fublimate,  that 
had  not  faften’d  upon  the  copper.  And,  at  the  bottom  of  the  retort, 
we  had  much  of  a ponderous  and  brittle  fubftance,  that  did  not  appear 
at  all  like  a metal,  but  of  a gummous  or  refinous  nature  ; being  alfo 
fufible  and  inflammable  almoft  like  fealing-wax.  This  I put  into  the 
hands  of  an  induftrious  phyfician,  who,  according  to  my  direction,  ex- 
pos’d it  grofsly  beaten  to  the  free  air  ; where  it,  in  a abort  time, 
changed  colour,  and  turn’d  to  a kind  of  verdegreafe  : which  being 
diffolved  in  good  fpirit  of  fait,  gave  a folution  of  a very  lovely  green 
colour.  This  being  flowly  diftill’d  dry,  yielded  but  a very  weak  and 
phlegmy  liquor  and  the  Caput  mortuum  was  again  diffolved  in  frefh  fpi- 
rit, and  the  menftruum  abftraded  as  before.  Which  procefs  we  repeated 
feveral  times,  till  the  matter  was  fo  impregnated,  that  the  menftruum 
being  drawn  off  from  it,  came  over  as  ftrong  almoft  as  when  it  was  put 
on.  Then  the  verdegreafe,  thus  impregnated,  was  diligently  mixed 
with  tripoly,  and  diftill’d  with  a ftrong  fire  ; when,  it  afforded  plenty 
of  a colourlefs  liquor,  like  common  water  ; which  made  the  phyfician 
fuppofe  the  experiment  had  mifearried,  till  having  dropt  into  it  fome 
fpirit  of  hartfhorn,  or  of  fal-armoniac,  he  was  furprized  to  find  it  pre- 
fently  difclofe  a deep  and  lovely  blue  colour.  And  this  may  fuffice  to 
fhew,  that  corpufcles  of  copper  may  be  elevated  in  the  form  of  exhala- 
tions, both  tranfparent  and  colourlefs. 
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edi cine.  if  from  good  Cornijh  tin,  you  warily  diftil  an  equal  or  double  weight 
J ^ of  Venetian  fublimate,  into  a very  large  receiver,  very  well  luted  on  to 
the  retort,  you  will  obtain  a fpirituous  liquor,  which,  as  foon  as  the 
free  air  comes  to  touch  it,  will,  very  long,  fend  up  abundance  of  white 
exhalations  in  the  form  of  a thick  fmoak : and  tho’  this  liquor  be  thus 
apt  to  emit  fmoak,  not  only  plentifully,  but,  as  one  would  think,  with 
violence,  yet  even  when  I put  it  into  an  open  veflel,  if  I did  but  lay  a 
piece  of  a fingle  leaf  of  paper  upon  the  orifice  of  the  glafs,  fo  as  to 
cover  it  all,  the  vifible  production  of  the  fumes  would  prefently  ceafe ; 
and  the  liquor  lie  like  common  water,  as  long  as  the  paper  remained, 
tho’  lightly  upon  the  glafs  ; but  upon  the  removal  of  that,  the  liquor 
would  fend  up  plentiful  fumes  as  before : which  feems  to  argue,  that 
fome  metalline  fubftances  may,  by  the  contact  of  the  air,  have  their 
copious  afcent  into  the  atmofphere  very  much  help’d  and  promoted,  as 
if  the  air  had  faline,  or  other  fort  of  particles  in  it,  that,  with  regard 
to  fome  mineral  bodies,  are  of  a very  volatilizing  nature. 

We  diffolved  copper  in  good  Aqua  for tis,  till  the  menftruum  was  fa- 
tiated  with  it  ; in  the  ftrong  folution,  we  fteep’d,  for  a while,  fome 
brown  paper,  that  being  fitter  than  the  finer  to  foak  up  the  liquor;  then 
flowly  evaporating  the  fuperfluous  moifture,  we  put  a quantity  of  this 
imperfectly  dry’d  paper  upon  the  hearth,  at  fuch  a diftance  from  a fire 
of  actually  flaming  wood,  that  the  paper  was  not  kindled,  yet  fo  fcorch’d 
as  to  afford  very  plentiful  fumes  ; which  looked  like  ordinary  fmoke, 
whilft  they  moved  through  the  air.  But  when  the  motion  of  the  air 
towards  the  flame,  had  carried  thefe  fumes  to  it,  they  difclofed  their 
nature  ; for,  being  actually  kindled,  they  tinged  the  flame  of  a lovely 
colour,  for  the  moft  part  blue,  and  fometimes  green,  as  they  happen’d 
to  be  varioufly  mixed  with  the  flame  and  fmoke  of  the  wood. 
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With  the  advantages  of  Ample  Medicines  con- 
fider’d,  and  their  Ufe  recommended 


SECT.  I. 

THE  fpecific  virtue  of  medicines,  is  an  occult  quality  that  well 
deferves  our  confideration.  For,  it  not  only  excites  our  curio- 
fity,  and  nearly  concerns  our  health  ; but  may,  perhaps,  prove 
of  much  greater  importance  than  is  commonly  imagined.  And  an  en- 
quiry into  this  abdrufe  phenomenon,  feems  to  me  the  more  necelTary, 
becaufe  many  learned  phyficians  rejedt  the  mechanical  philofophy  for 
being,  as  they  fancy,  irreconcileable  to  the  notion  of  fpecific  remedies  •, 
or,  at  lead,  unable  to  give  any  tolerable  account  of  their  operation. 

I find  three  forts  of  qualities  mentioned  in  the  writings  of  phyficians, 
under  the  notion  of  fpecific  virtues.  By  fome  of  them  a medicine  is 
faid  to  have  a fpecific  quality,  becaufe  it  is  eminently  and  peculiarly 
beneficial  to  a particular  part  of  the  body,  as  the  heart,  the  brain,  the 
eyes,  &V.  Others  fay,  that  a fpecific  remedy  attracts  and  evacuates 
fome  determinate  humour,  as  coler,  phlegm,  &V.  But  the  mod  ufual 
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Medicine,  account,  upon  which  a medicine  is  fa  id  to  be  fpecific,  is,  that  by  Tome 
hidden  property  it  cures  this  or  that  particular  difeafe  ; as  a pleurify, 
an  afthma,  the  colic,  dropfy,  &c.  And  this  being  the  principal  and 
mold  common  fenfe,  wherein  the  word  fpecific  is  employed  by  phyfi- 
cians,  I fhall,  hereafter,  commonly  make  ufe  of  it  in  that  fenfe  ; yet 
without  confining  my  felf  fo  ftriclly  thereto,  as  not  to  confider  it  in  the 
other  two,  when  occafion  fhall  require. 

But,  before  I defcer.d  to  particular  confiderations,  I previoufly  de- 
clare, that  by  a fpecific  medicine,  I da  not  underftand  one  that  will 
cure  a difeafe  infallibly  and  univerfally  ; for,  I confefs,  I never  yet  met 
with  any  fuch  remedy.  Nor  do  I,  by  a fpecific  medicine,  mean  one 
that,  like  a charm,  works  only  by  fome  latent  and  unaccountable  pro- 
perty, without  the  affiftance  of  a known  quality.  But  by  fpecific,  I 
here  denote  a medicine,  that  molt  commonly,  and  better  than  ordinary 
means,  gives  confiderable  relief  to  the  patient,  by  ading  principally 
upon  the  account  of  fome  peculiar  virtue  •,  fo  that  if  it  have  any 
benign  manifeft  quality,  yet  the  fervice  it  does  is  greater  than  can 
reafonably  be  afcribed  to  fuch  a degree  of  the  manifeft  quality  it  pof- 
lefles  ; whether  it  prove  hot,  cold,  bitter,  fudorific,  &V. 

Whether  there  T wo  grand  queftions  may  be  propofed,  about  the  fpecific  virtues 
be  really  any  afcribed  to  medicines  •,  as  firft,  whether  they  really  exift  ; and,  fecond- 
fpecjic  virtue  \y ^ if  they  do,  whether  they  can  be  mechanically  accounted  for. 

The  former  of  thefe  queftions  admits  of  a double  meaning  ; for  it 
may  be  propos’d  with  refped  either  to  the  prefent  meafure  of  our 
knowledge,  or  to  the  future  attainments  of  mankind. 

In  the  Litter  fenfe,  I fhall  not  maintain,  without  reftridion,  either 
part  of  the  queftion.  For  I am  apt  to  think,  that  tire  future  induftry 
and  figacity  of  men,  will  be  able  to  difcover  intelligible  caufes  of  moft 
of  thofe  qualities,  that  now  pafs  for  occult  ; and  among  the  reft  of 
many  fpecific  virtues  afcribed  to  medicines  •,  yet,  on  the  other  fide, 
pofterity  will  not  be  fuccefsful  in  tracing  out  the  true  and  immediate 
caufes  of  thole  good  efteds  of  fome  remedies,  that  depend  upon  too 
fine  and  uncommon  textures,  and  too  latentand  irregular  motions,  to  fall 
under  the  fenfes,  tho’  aflifted  by  inftruments.  And  this  feems  the  lefs 
improbable,  from  confiaering  thofe  ftrange  peculiarities  of  difpofition  in 
the  bodies  of  particular  perfons,  that  are  mentioned  in  the  books  of 
eminent  writers.  Some  lew  of  thefe,  indeed,  may  be  plaufibly account- 
ed for  •,  yet  I do  not  think  the  like  explications  applicable  to  others. 

As  to  the  former  fenfe  of  the  queftion,  I confefs  my  felf  very  in- 
clinable to  the  affirmative  *,  as  far  as  I can  judge  by  fuch  writings  of 
phyucianSj  as  I have  perufed.  This  limitation  I add,  becaufe  I wou’d 
not  derogate  from  the  knowledge  of  particular  perfons,  who  may  have 
arrived  at  far  greater  attainments,  than  thofe  who  have  entertained  the 
public  about  the  occult  and  fpecific  qualities  of  medicines. 

I know  there  have  been,  and  ftill  are,  dogmatical  phyftcians,  who, 
upon  the  principles  of  the  fchool-philofophy,  rejed  all  medicinal 

virtues. 
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virtues,  that  they  think  not  reducible  to  manifeft  qualities,  But  of  Medicine. 
fuch  Galen  juftly  complains,  that  they  either  deny  matter  of  faff,  or 
afilgn  very  incompetent  caufes  of  the  effects  they  pretend  to  explain. 

And,  for  my  part,  I am  fo  far  from  believing  thefe  men  capable  of  giv- 
ing fufficient  reafons  of  the  more  hidden  properties  of  medicines,  that 
I think  them  unable,  by  their  principles,  to  give  clear  and  particular 
explanations,  even  of  the  more  eafy  and  familiar  virtues  of  fimples. 

I am,  therefore,  of  opinion,  that  in  my  fenfe  of  the  term  fpecific,  Argument* 
there  are  fpecific  remedies.  To  this  opinion  I have  been  leu  by  feveral for  the  exi 
reafons.  And,  fir  id,  it  has  the  fuff rage  of  many  learned  physicians, 

both  ancient  and  modern,  and  particularly  of  Galen  himfelf,  in  feverar  

parts  of  his  works  ; who,  treating  of  a fpecific  for  the  bite  of  a ‘mad 
dog,  whole  virtue  he  afcribes  to  an  occult  quality  •,  or,  as  he  fpeaks, 
to  the  propriety  of  the  whole  fubftance  •,  he  takes  occafion  to  promife 
a difcourfe  upon  things,  which  operate  in  that  manner.  And,  tho’  in 
matters  of  philofophy,  I am  little  fway’d  by  mere  authority  •,  yet  the 
concurrent  teltimony  of  many  eminent  phyficians,  may,  in  this  contro- 
verfy,  be  the  more  confiderable,  becaule  molt  of  them  having  been 
noted  pradtitioners,  had  opportunity  to  obferve,  whether  or  no  any 
remedies  deferv’d  the  name  of  fpecifics.  And  their  teftimony  is  the 
ftronger  in  this  cafe,  becaufe  phyficians  are  ufually  very  unwilling  to 
acknowledge,  there  are  effedts  which  fall  under  the  cognizance  of  their 
art,  whereof  they  cannot  afiign  the  caufes. 

My  next  inducement  to  admit  fpecifics,  is  founded  upon  parity  of 
reafon.  For  ’tis  manifeft,  that  many  formidable  difeafes  are  produced 
by  inconfiderable  quantities  of  poifons  ; which  have  not  been  difcover- 
ed  to  produce  fuch  great  and  tragical  effedts,  by  any  manifeft  quality, 
whether  firft,  fecond,  or  third  •,  as  phyfical  authors  diftinguifh  them. 

On  this  occafion  I fhall  add  a very  odd  accident,  about  which  I was 
confulted  by  an  expert  oculift,  very  foon  after  it  happen’d.  The  cafe 
was  this.  A man,  as  he  lay  in  bed,  happening  to  fee  a great  fpider  juft 
over  his  face,  caus’d  it  to  be  ftruck  at,  whilft  he  continued  ftedfaftly  to 
look  at  it.  Upon  which  the  animal,  either  frighted,  or  irritated  by 
the  blow,  let  fall  a drop  of  liquor  into  one  of  the  man’s  eyes  ; who 
finding  no  heat,  nor  fharpnefs  enfue,  but  rather  a very  fenfible  coldnefs, 
regarded  it  not  ; but  prefently  after  happening  to  rub  the  other  eye, 
he  was  furprized  to  find  he  had  wholly  loft  the  fight  of  that  wherein 
the  fpider  let  fomething  fall. 

But  to  return  •,  the  great  mifchief  done  to  the  human  body,  by  very 
fmall  quantities  of  poifon,  feems  to  argue,  that  appropriated  medicines, 
efpeciaily  when  adminiftred  in  a larger  quantity,  may  produce  very 
confiderable  changes  to  the  advantage  thereof.  1 here  expert  to  be  told, 
that  ’tis  much  ealier  to  do  harm  than  good  •,  and,  iconfefs,  ’tis  true  in 
general  •,  but  in  the  particular  cafe  before  us,  1 confider  that  fome  poifons, 
which  produce  dreadful  fymptoms  in  the  body,  are  frequently  cured 
by  their  refpeftive  antidotes  ; which,  therefore,  muft  have  a fanative 

A a a a 2 power. 
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Medicine.  power,  great  enough,  with  the  help  of  the  ordinary  concurrence  of 
nature,  to  furmount  the  efficacy  of  the  venomous  matter.  And,  as 
perfumes  often  produce  various,  frightful  fyrnptoms,  in  hysterical  wo- 
men ; fo  the  fcent  of  burnt  feathers  do  frequently  remove  them,  in  as 
little  time  as  the  fweets  produc’d  them.  And  I have  often  found  the 
fmell  of  ftrong  fpirit  of  hartffiorn,  or  of  fal-armoniac,  recover  fuch 
women  much  more  fuddenly,  than  the  fragrant  odours  gave  the  diforder. 

The  third  and  principal  inducement  I have  to  allow  of  fpecific 
remedies,  is  from  experience.  I might  urge,  on  this  occafion,  the  tedi- 
mony  of  Galen , who  tells  us  more  than  onCe,  that  he  himfelf,  there- 
in fore,  confined  in  the  allies  of  burnt  craw-filh,  to  cure  the  bite  of  a mad 
dogr  becaufe  never  any  of  thofe  who  took  it  died.  And,  by  the  way, 

1 he  declares,  that  tho’  the  eftedt  of  thefe  allies  be  admirable,  even  when 
^.given  alone  ; yet  their  virtue  may  be  increas’d,  by  adding  to  ten  parts 
.of  them,  five  of  gentian,  and  one  of  frankincenfe. 

' I here  purpofely  forbear  to  mention  fuch  medicines,  as  are  by  fome 
learned  phyficians  commended  for  fpecifics,  but  quellion’d  or  denied 
by  others.  It  may  fuffice  to  take  notice  of  two  or  three,  whofe  efficacy 
is  more  notorious. 

’T is  known,  by  daily  experience,  that  in  Italy,  and  other  hot  coun- 
tries, tho’  the  dings  of  fcorpions  often  produce  very  acute  pains,  and 
formidable  fyrnptoms,  yet  the  mifchief  is  eafily  remedied,  either  by 
prefently  crufhing  the  body  of  the  fcorpion  upon  the  hurt,  or  by 
anointing  the  part  affedled  with  oil  of  fcorpions  j which  being  made  by 
fuffocating  thofe  infeCts  in  common  oil,  and  keeping  it  long  in  the  fun, 
the  liquor  does  not  appear  to  have  any  manifeft  quality,  to  which  its 
fanative  efficacy  may  be  afcribed* 

The  bite  ol  thofe  ferpents,  which,  becaufe  of  the  noife  they  make 
v/ith  a kind  of  empty  bladders  in  their  tails,  we  call  rattle- fnakes, 
are  accounted  much  more  poifonous  and  dangerous  than  the  ding  of 
fcorpions.  And  yet  when  the  Englifij  planters  in  Virginia , where  they 
greatly  abound,  are  bitten  by  thefe  ferpents,  they  very  fuccefsfully  cure 
thernfelves  by  the  ufe  of  Virginia  fnake-weed. 

That  the  Peruvian  bark  is  a fpecific  againd  agues,  particularly  quar- 
tans, many  learned  phyficians  allow  •,  and  1 remember,  the  famous 
Dr.  Willis  fa  id,  in  a private  conference,  “ ’tis  the  nobled  medicine  we 
know.”  But  tho’  I will  not  difpute,  whether  it  be  fo  certain  and 
fife  a fpecific  for  agues,  as  ’tis  believed  by  fome,  yet  it  can  fcarce  be 
deny’d  to  be  a fpecific  medicine  to  dop  the  fits  of  agues  ; for  it  does 
that  far  more  effectually,  than  the  generality  of  phyficians,  for  many 
ages,  could  with  their  other  febrifuges. 

I my  felf  have  feen  a done,  of  furprizing  efficacy  in  dopping  hemor- 
rhagies  ; and  another  which  performed  extraordinary  things  in  more 
than  one  didemper  ; tho’  I could  not  perceive  that  either  of  them  aCted 
by  any  manifed  quality. 
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I know,  that  ihofe  who  have  rejected  fpecific  medicines,  confidently  Medicine. 


them  deferve  the  name  of  fpecific.  Others  would  probably  allow,  rpetifics  con- 
that  experience  favours  our  opinion,  did  they  not  think  the  manner  of/J.cr'd. 
a fpecific’s  operation  inexplicable,  and  therefore  unworthy  to  be  admit- 
ted by  .phyficians.  And,  Lift  1 y , others  again  will  allow  them  to  be 
very  efficacious,  but  endeavour  to  derive  their  whole  efficacy  from  ma- 
nifeft  qualities,  as  heat,  cold,  tenuity  of  parts,  the  faculty  of  making 
large  evacuations,  fsfc. 

But  there  is  one  argument  that  may  be  objefted  againft  fpecific 
remedies,  fo  fpecious,  as  to  deferve  a particular  examination  ; left  it 
fhould,  if  unremoved,  beget  too  ftrong  a prejudice  againft  us.  It  may- 
be faid,  that  a medicine  taken  in  at  the  mouth,  muft  in  the  ftomach 
and  inteftins,  be  very  much  chang’d  by  digeftion,  and  the  aliment  it 
meets  with  there  •,  and  a good  part  of  it,  be  thrown  off  with  the  excre- 
ments ; that,  after  it  has  pafs’d  the  ftomach,  it  muft  meet  with  feveral 
ftrainers  of  diffcrenr  textures,  which  will,  probably,  ftop  moft  of  the 
medicinal  particles  that  fhould  pervade  them  *,  and,  that  if  any  ffiail 
be  fo  lucky,  or  fo  penetrating,  as  to  furmount  all  thefe  obftacles,  they 
will,  probably,  either  be  affimilated  into  the  lubftance  of  the  body,  or 
be  quite  alter’d  by  the  parts  they  muft  there  combine  with  : or  if  any 
fo  obftinately  retain  their  priftine  nature,  they  will,  in  all  likelihood, 
be  too  few  to  have  a confiderable  operation  upon  the  body.  But  to 
this  plaufible  objeftion,  I have  feveral  particulars  to  oppofe,  by  way 
of  anfwer. 

And  firft,  many  fpecific  medicines,  as  ointments,  plaifters,  poultis’s, 
amulets,  pericarpia,  &c.  being  outwardly  apply’d  ; their  particles  may 
get  into  the  mafs  of  blood,  without  paffing  through  the  ftomach  *,  and, 
confequently,  are  not  concerned  in  the  prefent  objeftion.  (2)  Againft 
moft  of  the  Galenical  phyficians,  who  urge  this  objeftion,  ’tis  arguing 
ad  hominem , to  remind  them,  that  the  dime,  or  as  great  difficulties, 
clog  a common  opinion  of  their  own  : for,  fince  they  fiippofe,  that 
purgatives,  cordials,  diaphoretics,  befides  cephalics,  hepatics,  i$c.  con- 
temperate  and  fweeten  the  blood,  and  ulefully  affeft  the  relpeftive 
folid  parts,  to  which  they  are  adapted  •,  and  fince  thefe  medicines  aft 
not  by  bare  qualities,  but  by  fmall  particles  of  their  own  fubftance  •,  if 
they  can  give  us  an  intelligible  account  of  the  admiffion  of  particles, 
in  confiderable  numbers,  into  the  recedes  of  the  body,  without  being 
deprived  of  their  particular  virtues,  they  will,  at  the  fame  time,  in- 
ftruft  us  how  to  anfwer  the  objeftion  they  urge  againft  us.  (3.)  And, 
as  the  generality  of  phyficians  hold,  that  milk  and  urine  were  mate- 
rially in  the  mafs  of  blood,  and  feparated  from  it  by  the  breafts  and 
kidneys  ; I think  the  invalidity  of  their  arguments  againft  fpecifics, 
appears  from  experience.  For,  ’tis  obvious,  that  rhubarb  tinges  the 
urine  of  thofe  who  take  any  confiderable  dofe  of  it.  And  in  fome  of 
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Medicine,  our  American  colonies,  there  grows  a pleafant  red  fruit,  which  the 
planters  call  the  prickled-pear,  whofe  juice  is  of  fo  penetrating  a nature, 
that  it  paffes  from  the  ftomach  into  the  bladder,  and  thence  comes 
out  with  fo  little  lofs  of  colour,  that  ftrangers,  who  have  eaten  thereof, 
are  furprized  and  frighted  at  their  own  urine  •,  fuppofing  it  to  be  blood. 
.As  for  milk,  the  great  Hippocrates  himfelf  informs  us,  that  if  a woman, 
or  a fhe-goat,  takes  Elaterium , the  cathartic  virtue  of  it  paffes  into  that 
fluid,  and  purges  the  child  who  drinks  it.  And  during  my  flay  in  the 
confines  of  Switzerland  and  Savoy , I obferved,  that  when  the  cows  in 
that  diftricl  fed,  as  they  ufually  do  in  the  middle  of  fummer,  upon  a 
certain  weed,  laid  to  be  a kind  of  wild  garlic,  the  butter  made  of  their 
milk  had  a very  rank  taft  of  the  herb.  And  I remember  too,  that 
palling  a winter  on  the  fea-coafl  of  the  county  of  Cork  in  Ireland , I 
found  it  a known  obfervation  there,  that  a fort  of  greedy  fea-fowl, 
living  almofl  wholly  upon  fifh,  thereby  acquired  a taft,  that  makes 
fome  pleafantly  queftion,  whether  the  food  they  afford  be  flefli  or 
fifh.  (4.)  Laftly,  the  obje£lion  that  fo  fmall  a quantity  of  a fpecific, 
as  retains  its  nature  when  it  arrives  at  the  feat  of  its  operation,  muft 
have  little  virtue  left,  will  not  flagger  thofe  who  know  how  unfafe  it 
is  to  meafure  the  power  of  natural  agents,  to  work  upon  fuch  an  engine 
as  a human  body,  by  their  bulk,  rather  than  by  their  fubtilty  and 
activity. 

A fober  gentleman,  who  was  governour  of  a colony  in  the  torrid 
zone,  and  had  failed  far  up  the  river  Gambra  in  Africa , affured  me, 
that  the  blacks  had  a poifon,  flow  and  mortal,  the  dofe  whereof  is  fo 
fmall,  that  they  ufually  hide  enough  to  kill  a man  under  one  of  their 
nails  *,  from  whence  they  very  dextroufly  convey  it  into  any  liquid 
aliment,  for  the  perfon  they  defign  it.  He  added,  that  in  another  part 
of  Africa,  a famous  knight,  who  commanded  the  Englifh  there,  and 
lately  died  in  his  paffage  home,  was  in  this  manner  poifon’d  by  a young 
Negro  woman  of  quality. 

I could  name  a vegetable  fubftance  growing  in  England , which,  tho* 
fome  empirics  employ  as  a medicine,  is  fo  violent  in  its  operation,  that 
a learned  and  famous  modern  phyfician  declares,  half  a grain  would  caufe 
very  dangerous  hypercatharfes  which  have  fometimes  proved  mortal. 

And  becaufe  many  ingenious  men  deny,  that  our  Englifh  vipers  are 
poifonous  *,  I fhall  add,  in  favour  of  the  argument  I have  been  enforcing, 
that  I know  a young  man,  who  having  been  bitten  by  an  Englifh  viper, 
which  he  rafhly  took  hold  of,  tho’  the  tooth  only  prick’d  his  hand  ; 
and  the  venom,  convey’d  by  fo  fmall  a hurt,  perhaps  equall’d  not,  in 
quantity,  the  hundredth  part  of  a pin’s  head  ; yet  it  quickly  produced 
dreadful  fymptoms  in  him  ; and,  among  others,  a violent  vomiting.  A 
perfon,  alfo,  whom  I knew,  that  ppadlifed  phyfic  in  the  ifle  of  Java,  where 
fcorpions  are  held  to  be  more  venomous,  having  been  flung  in  his  thumb, 
by  a fcorpion,  tho’  the  wound  was  fo  fmall  that  I could  not  obferve  the 
lpaft  fear  it  had  left,  it  put  him  prefently  to  moft  exquifite  torture, 

which 


1 


Specific  Remedies  confider'd. 

which  continued  for  fome  hours  ; during  which  he  felt  fo  raging  a 
heat  within,  that,  to  ufe  his  own  expreffion,  he  “ thought  hell-fire  was 
got  into  his  body  : ” and  thus  he  continued,  till  he  procured  the  proper 
fpecific.  Nor  is  it  only  by  mere  poifons  that  a human  body  may  be 
greatly  affected,  tho’  the  agent  be  very  inconfiderable  as  to  bulk  and 
weight  ; for  v/e  fee,  that  women,  otherwife  ftrong  and  healthy,  will  be 
call  into  fwooning  fits,  fuffocations,  and  convulfive  motions,  by  the 
odours  of  mufk  and  civet  ; tho’  if  all  the  effluvia  that  caufe  thefe 
fymptoms,  were  reduced  into  one  aggregate,  it  would  not,  probably, 
amount  to  a hundredth,  nor,  perhaps,  to  a thou  find  th  part  of  a grain. 
Thus,  alfo,  an  inconfiderable  quantity  of  the  effluvia  of  volatile  fait 
and  fpirit,  prefently  allay  thefe  violent  fymptoms.  And  as  for  internal 
remedies,  ’ tis  vulgarly  known,  that  in  the  infufion  of  Crocus  metallorum, 
the  corpufcles  that  render  the  liquor  vehemently  emetic  and  purgative, 
are  fo  very  minute  and  fubtile,  that  great  proportions  of  wine,  or  other 
vehicles,  may  be  firongly  impregnated  thereby,  without  any  fenfible 
diminution  of  the  body  that  affords  them.  And  of  this  we  have,  per- 
haps, a more  coi  fiderable  inffance,  when  quick- filver  is  boiled,  or  long 
infufed  in  common  water.  For,  Helmont  obferves,  that  tho’  the  liquor, 
be  not  alter’d  in  colour  or  taff,  nor  the  quick-filver  at  all  fenfibly 
changed,  nor  grown  any  thing  lighter  on  the  balance  ; yet  the  liquor, 
by  means  of  thefe  infenfible  and  unponderable  effluvia  of  the  quick- 
filver,  acquires  a notable  virtue  againft  worms  for  which  purpofe,  not 
only  Helmont , but  others  extol  it.  And  I remember,  that  a fine  boy, 
born  to  be  heir  to  a very  illuftrious  family,  falling  into  a dangerous 
fever,  which  was  judged  to  proceed  from  worms,  or  verminous  matter  ; 
the  famous  and  experienced  phyfician,  who  treated  him,  confefs’d  he 
had  no  hopes  of  him  ; becaufe  the  child,  bred  to  have  his  will,  and 
being  tired  with  unfuccefsful  remedies,  was  fo  obftinate,  as  to  drink 
nothing  but  fmall  beer.  Whereupon  I advifed  his  beer  to  be  impreg- 
nated with  mercurial  particles,  by  frequently  fflaking  pure  quick-filver 
therein.  By  which  means,  the  patient  perceiving  no  change  of  colour, 
nor  taft  in  the  drink,  fwallowed  it  greedily,  and  foon  after  recover’d. 

I fhould  condemn  my  felf  for  havng  bellowed  fo  many  words  upon 
one  objection,  but  that  I hope  the  anfwer  given  to  it  in  this  place,  will 
facilitate  and  fhorten  our  future  talk. 

Having  then  difpatched  the  firft  of  our  two  enquiries,  I proceed  to 
confider,  whether  the  mechanical  hypothefis  can  be  accommodated  to 
the  notion  of  fpecific  medicines,  fo  as  to  explain  their  operation,  either 
intelligibly,  or  prove  it  agreeable  thereto,. 

And  here  I muff  freely  confefs,  however  fuperficial  our  knowledge 
may  be,  and  however  abllrufe  and  veil’d  the  operation  of  fpecifics  •, 
yet,  confidering  the  large  extent,  and  great  fertility  of  the  mechanical 
philofophy,  I cannot  defpair  that  feveral  effects  of  fuch  medicines, 
may,  in  a general  method,  be  explain’d  by  it. 
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M-bd-icine.  Bat  before  I come  upon  this  explanation.  Jet  it  be  obferved,  once 
for  all,  that  I content  my  felf,  on  mod  occafions,  to  give  only  poffible 
explications  \ and  to  fhew,  that  fpecific  medicines  may  operate  in  the 
manner  I propofe  *,  without  affirming  that  to  be  the  very  manner  in 
particular  cafes  •,  becaufe  we  need  not  grant,  that  the  operations  of  all 
fpecifics,  or  of  the  fame,  in  different  difeafes,  muff  be  of  one  kind  : 
for,  different  fpecifics  may  operate  in  feveral  manners  ; and  fome  by 
one  means  may  cure  one  difeafe,  and  others  another.  Nor  need  the 
fpecific  remedy  always  relieve  the  patient,  by  this  or  that  fingle  man- 
ner of  operating,  but  by  a concurrence  of  two  or  more,  that,  as  it 
were,  join  their  forces  to  produce  the  defired  effedt. 

For  a foundation  to  the  following  propofitions,  it  muff  be  remem- 
ber’d, that  an  animated  human  body  is  not  a mere  ftatue,  or  congeries, 
of  the  materials  ’tis  compos’d  of-,  but  an  admirably  fram’d  engine, 
confiding  of  folid,  liquid,  and  pneumatic  fubftances,  fo  exquifitely 
adapted  to  their  refpedtive  functions  and  ufes,  that  the  eftedts  of  an 
agent  upon  it,  are  not  commonly  to  be  meafured  by  the  power  of  that 
agent,  confider’d  in  it  felf,  but  by  the  effedts  confequently  produced 
from  the  adtion  of  the  parts  of  the  living  machine  upon  one  another. 

PROP.  I. 

A fpecific  medicine  may  cure , by  difcuffing  or  refolding  the  morbific  matter , 
and  thereby  fitthig  it  for  expulfion  thro*  the  greater  outlets  of  the  body , and 
the  cuticular  pores. 

’Tis  known,  that  many  obftinate  chronical  difeafes  often  proceed  from 
vifcid  humours,  that  obftrudt  the  canals  wherein  the  blood  fhould  cir- 
culate, or  other  ufeful  fluids  be  tranfmitted.  And  thefe  peccant  humours 
are  often  fo  tenacious  and  obftinate,  that  ordinary  remedies  will  have 
little  effedt  upon  them.  But  a fpecific  may,  by  the  fmallnefs  and  fuit- 
able  figure  of  its  corpufcles,  get  thro’  the  pores  into  the  recedes  of  this 
ftubborn  matter  ; and  thus,  by  their  folidity,  figure,  and  agitation,  pro- 
moted by  the  heat  of  the  patient’s  body,  diffolve  and  ruin  the  texture  of 
the  morbific  matter,  and  render  it  capable  of  being  naturally  profcribed 
by  urine,  fweat,  or  fome  other  commodious  and  innocent  evacuation. 
Thus,  the  blood,  or  other  fluid  of  the  body,  being  impregnated  with 
the  benign  and  operative  particles  of  the  remedy,  becomes  an  appro- 
priated menftruum  to  the  peccant  matter.  Thus  fal-armoniac  may  be 
diluted  into  a menftruum,  that,  by  degrees,  will  diffolve  both  copper  and 
iron.  The  menftruum,  in  this  cafe,  muft  be  appropriated,  becaufe  there 
is  no  fufficient  reafon  to  fuppofe,  that  it  works  by  any  manifeft  quality, 
as  heat,  moifture,  &c.  or  even  by  acidity  : but  rather,  by  virtue  of 
the  fitnefs,  which  the  fhape,  bulk,  folidity,  and  other  mechanical  pro- 
perties of  its  particles,  concur  to  give  it,  to  fhake  afunder  the  parts  of 
a body  of  fuch  a determinate  texture.  For  there  are  many  more 
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diftinft  forts  of  menftrua  than  are  commonly  taken  notice  of  *,  and  the  Medicine.. 

operations  of  thefe  cannot  fafely  be  meafured  by  the  ftrength  of  their  L/^V^O 

manifeft  qualities  ; fince  it  may  often  happen,  that  a menftruum,  Jefs 

acid,  or  lefs  ftrongly  tafted,  may  diflolve  this  or  that  body,  which 

another  menftruum,  that  feems  far  ftronger,  will  not  work  on.  Thus 

cold  water  will  dilfolve  the  white  of  an  egg,  which  pure  fpirit  of  wine, 

oil  of  vitriol,  or  fpirit  of  fait,  will  coagulate.  Thus  reftified  fpirit  of 

urine,  will  readily  diflolve  minute  filings  of  copper,  which  fpirit  of 

vinegar  will  but  (lowly  corrode  ; and  yet  this  liquor  will  fpeedily  diflolve 

crabs  eyes,  which  fpirit  of  urine  will  leave  entire.  Thus  quick-filver, 

that  is  infipid,  will,  without  heat,  diflolve  gold,  which  Aqua  fortis 

it  felf,  tho’  aflifted  by  fire,  will  not  touch  *,  and  yet  Aqua  fortis  will 

furioufly  tear  afunder  the  parts  of  iron,  tho’  quick-filver  will  not  fo 

much  as  adhere  to  its  furface.  And  thus,  in  fhort,  common  oil,  that 

is  fo  fmooth  upon  the  tongue,  and  will  not  corrode  fo  much  as  an  egg- 

ifiell,  will  diflolve  brimftone,  which  refills  Aqua  fortis  it  felf,  that  dif- 

folves  almoft  all  metals,  befides  many  hard  ftones  and  minerals.  And 

I have  prepared  a liquor,  which,  tho’  fo  weak  that  one  may  fafely  drink 

a wine-glafs  full  of  it,  pure,  will  yet  operate  on  fome  very  hard  bodies, 

both  ftones  and  metals,  in  a way  that  is  not  to  be  match’d  among  the 

highly  corrofive  menftrua  ufed  by  chymifts. 

And  now,  fuppofing  that  the  aftive  corpufcles  of  a fpecific  medicine, 
aflociated  with  the  blood,  or  other  vehicle,  may  aft  upon  the  morbific 
matter  they  meet  with,  in  the  manner  of  a menftruum,  we  may  illuftrate 
feveral  particulars  with  regard  thereto. 

And,  firft,  we  may  hence  conjefture,  why  an  appropriated  medicine 
will  perform  what  another  cannot  ; tho’  its  manifeft  qualities  feem  to 
be  of  the  fame  kind,  and  much  ftronger  in  degree.  For,  menftrua  do 
not  always  aft  according  to  the  degree  of  their  acidity,  or  the  like 
ienfible  quality,  but  according  to  the  congruity  of  their  parts,  to  the 
pores  of  the  body  they  are  to  diflolve  •,  and  frequently,  alfo,  according 
to  a fitnefs  that  depends  upon  other  mechanical  properties  of  the  afting 
liquor.  And,  therefore,  phyficians,  as  well  as  others,  may  eafily  miftake, 
in  arguing  a majori  ad  minus , and  a minori  ad  majus.  For,  becaufe  water 
will  diflolve  gum  arabic,  therefore  that  highly  reftified  fpirit  of  wine, 
which  is  a much  more  fubtile  and  penetrating  liquor,  muft  diflolve  gum 
arabic,  is  a falfe  conclufion  : or  thus,  becaufe  ftrong  oil  of  vitriol  is 
more  corrofive  to  the  taft,  and  will  diflolve  many  bodies  that  Aqua  fortis 
will  not,  therefore  that  it  will  diflolve  filver  as  well  as  Aqua  fortis,  is 
falfe,  and  the  contrary  true.  Nay,  this  is  not  a juft  inference  *,  Aqua 
fortis  difiolves  filver  by  virtue  of  its  acid  fpirits  ; therefore  the  more  it 
abounds  with  thefe,  the  more  powerfully  will  it  diflolve  that  metal  : 
for,  if  Aqua  fortis  be  made  exceeding  ftrong,  it  will  not  work  upon 
• filver,  but  readily,  alter  it  has  been  weakned  by  the  addition  of  a 
fit  quantity  of  common  water. 
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Specific  Remedies  confider’d. 

To  all  this  I might  add,  that  the  diffolution  of  a body  may  depend, 
as  well  upon  the  peculiar  texture  of  the  body  it  felf,  as  the  manifeft 
ftrength  of  the  menftruum. 

2.  This  dodlrine  may  fuggeft  the  reafon,  why  a medicine,  that  has  a 
great  effeft  in  one  difeafe,  proves  ineffectual  in  another,  apparently  of 
kin  to  it,  and  perhaps  lefs  obftinate.  For,  the  prefumed  analogy  be- 
tween them  may  not  be  fo  great,  but  that  fome  difiimilitude  of  texture 
in  the  morbific  matters,  may  render  the  one  unfit  to  be  wrought  upon, 
by  the  fame  menftruum  that  diffolves  the  other.  Thus,  tho’  pure  fpirit 
of  wine  will  eafily  diffolve  gum  guaicum,  and  the  little  portions  of 
refinous  matter  that  are  harboured  in  the  pores  of  the  wood  yet  the 
fame  menftruum  will  not  work  upon  the  wood  of  the  tree  that  affords 
thefe  foluble  fubftamces. 

3.  This  may  keep  it  from  appearing  ftrange,  that  fpecific  medicines 
fhould  fometimes  fail  of  their  defired  effedls.  For,  as  the  bodies  of 
individual  patients  may  greatly  differ,  either  in  their  natural  conftitu- 
tion,  that  they  acquire  by  the  difeafe,  or  in  both  fo  ’tis  not  furprizing, 
that  in  fome  fide  perfons,  among  many,  the  congruity  between  the 
agent  and  patient  fhould  be  alter’d,  either  by  a confiderable  change  in 
the  texture  of  the  morbific  matter,  or  fome  alteration  that  the  cor- 
pufcles  of  the  medicine  receive  in  their  paffage  thro’  the  veffels,  by 
the  admixture  of  fome  incongruous  particles  of  the  blood,  or  other 
vehicle.  Thus  both  fpirit  of  fait,  and  that  of  nitre,  will  diffolve  cop- 
per, and  the  latter  filver  ; yet  if  you  mix  the  other  with  fpirit  of  fait, 
which,  by  its  like  operation  upon  copper,  feems  of  the  fame  nature, 
the  fpirit  of  nitre  will  be  no  longer  able  to  diffolve  filver,  as  it  would 
before. 

4.  Our  hypothefis  may,  alfo,  hint  an  anfwer,  to  one  of  the  chief 
and  moft  plaufible  objections  produced  againft  fpecific  medicines.  ’Tis 
afk’d,  how  a medicine  can  poffibly  rove  up  and  down  in  the  mafs  of 
blood,  and,  negledling  whatever  elfe  it  meets  with,  fingle  out  and  fallen 
upon  the  morbific  matter  to  be  proferibed.  Why,  if  the  medicine  ads 
by  impregnating  the  blood,  or  fome  other  fluid  of  the  body,  and  turn- 
ing it  into  a kind  of  menftruum,  ’tis  very  poffible  that  the  ftrainers, 
thro’  which  the  corpufcles  muft  pafs,  may  keep  back  the  inconvenient 
parts  of  the  vehicle  ; and,  which  is  in  our  cafe  more  confiderable,  that 
the  menftruum  may  be  either  appropriated  to  the  peccant  humour  ; 
or  elfe,  at  leaft,  be  qualified  to  refolve  that  more  eafily,  than  any  other 
fubftance  it  meets  with  in  the  body.  Thus  if  bone-allies.  Crocus  martis , 
faw-duft,  powder’d  fea-falt,  and  filings  of  goid,  be  blended  all  together, 
and  afterwards  divided  into  two  parcels,  and  upon  one  you  pour  common 
water,  it  will  readily  diffolve  the  flit,  and  leave  the  other  ingredients 
untouch’d  ; and  if  upon  the  other  part  of  the  fame  mixture,  you  put 

a fufficient  quantity  of  quick-filver,  and  rub  them  together,  this  me-  . 
talline  liquor  will  only  fallen  upon  the  gold.  And  thofe  who  work 
in  th tSfianijh  gold-mines  inform  us,  that  when  they  have  well  ground 
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Tome  ore  that  contains  gold  and  copper,  befides  heterogeneous  mine-  Medicine. 
ra!s,  well  heated  quick-filver  will  take  up  the  gold,  much  fooner  and 
better  than  it  will  the  copper  •,  which  it  fcarce  meddles  with,  as  long  as 
there  remains  any  confiderable  quantity  of  gold  to  be  wrought  upon. 

As  for  the  fuppofcd  difficulty,  that  the  medicine  fhould  fearch  out  the 
morbific  matter,  in  what  part  foever  of  the  body  it  lies  •,  this  objedtion 
might  have  been  confiderable,  before  the  difcovery  of  the  blood’s  cir- 
culation : but  now  we  know,  that  whatever  gets  into  the  mafs  of  blood, 
is  prefently  whirl’d  about  with  it  ; and  may,  therefore,  be  convey’d 
even  to  the  remoteft  veffels. 

5.  Our  hypothefis,  alfo,  may  help  us  to  anfwer  thofe  many  learned 
phyficians,  who  either  rejedl  or  defpife  moil  external  remedies,  efpe- 
ciaily  pericarpia,  amulets,  and  appenfa,  upon  a fuppofition,  that  they  . 
can  neither  communicate  to  the  body  any  fflore  of  medicinal  particles, 
nor  reach  internal  difeafes  ; efpecially  when  feated  in  parts  remote 
from  thofe  whereto  the  medicine  is  applied. 

But  we  need  here  only  confider,  what  abundance  of  particles,  fenfible 
to  the  noftrils,  are,  for  a long  time,  emitted  by  a fmall  quantity  of 
amber- greafe,  or  of  camphire  ; and  the  multitude  of  magnetical  cor- 
pufcles,  that,  for  many  years,  conftantly  flow  from  a fmall  vigorous 
load-ftone  to  make  it  appear  poffible,  that  even  dry  and  folid  bodies 
may  afford  fufficient  {tore  of  effluvia,  to  produce  confiderable  effedts  in 
fo  curious  an  engine  as  the  human  body.  And  as  to  the  fecond  part 
of  the  objection  •,  the  molt  eminent  modern  phyficians  allow  the  po- 
rofity  of  the  fkin,  whereat  ’tis  very  poffible  for  the  fubtile  effluvia  of 
feveral  bodies  to  enter  •,  and  when  thefe  have  once  got  admittance 
into  the  fmaller  veffels,  ’tis  eafv  to  conceive,  how  they  will  thence  be 
carried  into  the  greater  •,  and,  confequently,  into  the  mafs  of  blood  ; 
by  whofe  circulation  they  may  be  readily  tranffnitted  to  all  the  parts  of 
the  body,  and  fo  to  the  feat  of  the  difeafe.  And,  perhaps,  the  effi- 
cacy of  thefe  corpufcles  may  be  the  more  confiderable,  becaufe  they  get 
prefently  into  the  mafs  of  blood,  without  undergoing  thofe  digeftions 
in  the  ftomach,  and  other  parts,  which  oftentimes  greatly  weaken  the 
virtue  of  medicines,  taken  in  at  the  mouth,  before  they  arrive  at  the 
blood. 


PROP.  II. 


A fpecifcmay  fubdue  the  too  great  proportion  of  acid , or  other  luxuriant  particles, 
in  the  mafs  of  blood , and  prevent  their  coagulatory , or  other  pernicious  effedts. 


Tho’  I cannot  impute  almoft  all  difeafes  to  acidity  in  the  blood,  and 
other  fluids  of  the  body,  by  means  whereof  the  folids  are  alfo  offended  ; 
yet,  I readily  grant,  that  a confiderable  number  of  diftempers  may  chiefly 
proceed  either  from  acids  themfelves,  or  their  bad  effe6ts.  And  ac- 
cordingly, we  may  very  probably  conceive,  that  feveral  diforders  may 
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Medicine,  be  either  quite  cured,  or  greatly  leffen’d,  by  a fpecific,  that  abound5 
yYV  in  corpufcles  fitted  to  obtund  acids.  Now,  fuch  an  effedt  is  producible  by 
more  ways  than  one,  but  the  principal  that  now  occur  to  my  thoughts 
are  thefe  two. 

Firft,  there  are  fome  bodies  that  mortify,  or  difable  acids,  by  a 
pofitive  hodility,  or  fuch  a contrariety,  as  is  difcernible  by  the  tad:, 
the  vifible  conflict,  and  manifed  tumult  produced  when  they  invade 
each  other.  Such  bodies  are  thofe  called  alcalizate  falts  i whether 
fixed,  as  the  lixiviate  falts  of  plants,  or  volatile,  as  the  fpirits,  and 
afcending  falts  of  urine,  blood,  hartfhorn,  £sfc.  as  may  be  exemplify ’d 
by  mixing  any  of  thefe  with  Aqua  fortis , fpirit  of  fait,  oil  of  vitriol, 
or  the  like  acid  liquors.  Whence,  by  the  way,  we  may  fee,  that  thofe 
Galenijls  midake,  who  aferibe  the  virtues  of  fpirit  of  hartfhorn,  and 
of  urine,  only  to  their  tenuity  of  parts,  brifknefs  of  motion,  and  the 
like  properties  ; that  they  might  not  feern  obliged  to  the  chymids  for 
fo  ufeful  a notion,  as  that  of  the  contrariety  of  acids  and  alkalies. 

The  other  principal  means  by  which  acids  mjiyjbe  mortified,,  is,  by 
being  fheath’d  ; for  an  acid  corpufcle  may  lofe  its  power  of  cutting  or 
pricking,  either  by  having  its  figure  fpoiled  by  the  adtion  of  a drong 
and  manifed:  alkali  •,  or  elfe  by  being  cover’d  in  a porous  body,  that, 
perhaps,  is  endowed  with  no  tad:,  or  any  other  manifed:  quality.  Of 
this  way  of  mortifying  acids,  chymical  operations  afford  us  many 
inflances  •,  as  when  minium  dedroys  the  acidity  of  fpirit  of  vinegar, 
chalk  that  of  Aqua  fortis,  and  Lapis  Calaminaris  that  of  fpirit  of  fait, 
and  even  of  fpirit  of  nitre.  And  I the  rather  mention  Lapis  Calaminaris , 
becaufe  its  qualities  are  lefs  known  to  phyficians,  and  the  generality  of 
chymids  ; and  becaufe  it  fupplies  me  with  an  argument,  to  prove  that 
acids  may  be  rather  fheathed  than  dedroyed  ; by  the  bodies  that  filent- 
Jy  mortify  them.  For,  as  Glauber  juftly  obferves,  acid  fpirits  may,  by 
the  force  of  fire  in  didillation,  be  driven  out  of  that  done  very  much 
dephlegmed,  and  dronger  than  before. 

I know  it  may  be  here  objected,  that  the  mortification  of  acids  is 
performed  by  a manifed  quality  ; and  therefore  proves  nothing  in  favour 
of  fpecific  medicines.  But  to  this  I anfwer,  fird,  that  the  power  of 
mortify  ing  acids,  by  fheathing  them,  or  by  abforption,  is  none  of  thofe 
qualities,  whether  fird,  fecond,  or  third,  that  the  Galenijls  allow  in 
medicines  •,  tho’  their  fufficiency  to  cure  difeafes,  has  been,  and  dill  is 
urged  by  many,  againd  the  fpecific  virtues  of  remedies.  Secondly,  that 
it  is  an  unhappy  and  dangerous  midake,  that  fo  many  learned  modern 
phyficians  fliould  take  it  for  granted,  that  if  a medicine  be  endowed  with 
a manifed  quality,  its  good  or  ill  effedt  may  be  aferibed  to  that  quality, 
whether  it  be  acid  or  alkaline  ; for  there  is  a confiderable  difference,  as 
various  trials  have  allured  me,  between  one  acid  and  another,  and  be- 
tween one  alkali  and  another : ’tis  fit,  therefore,  to  didinguifh  betwixt 
an  acid,  as  merely  fuch,  and  the  peculiar  modification  that  may  belong 
to  that  acid.  Thus,  tho’  all  acid  mendrua,  that  I know  of,  will,  if 
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they  be  well  dephlegmed,  diffolve  copper  ; yet  Aqua  Regis , that  dilTolves 
not  only  copper,  but  gold,  will  not  touch  filver  ; as,  on  the  other  fide. 
Aquafortis  will  not,  of  it  felf,  diffolve  gold  ; but  if  you  give  it  a new 
modification,  by  adding  to  it  common  fpirit  of  fait,  which,  as  I have 
often  found,  leaves  that  metal  entire,  the.  Aqua  for tis  will  eafily  diffolve 
it.  Nay,  a different  modification  may  not  only  caufe  a difference  be- 
tween acids,  but  what  would  commonly  be  called  a contrariety  ; for 
fpirit  of  fait  will  precipitate  filver,  which  Aqua  fortis  has  difiolv’d  ; 
and  fpirit  of  nitre  not  only  precipitates  an  antimonial  powder  out  of 
that  odd  fubftance,  butter  of  antimony,  but  does  it  with  a furprizing 
conflict,  tumult,  and  effervefcence  •,  yet  this  butter  of  antimony  is  fo 
highly  acid,  that  a little  quantity  of  it  turns  a confiderable  one  of 
water  fo  four,  that  many  chymifts  call  fuch  a mixture  Acetum  Philofo- 
phorum. 

To  apply  all  this  to  the  propos’d  objection  ; I at  firft  plainly  inti- 
mated, that  a fpecific  medicine  might  fometimes  operate,  in  part,  by 
a manifefi  quality,  tho’  the  good  effedt  it  produced,  were  not  due,  bare- 
ly to  the  kind  or  degree  of  that  manifefi;  quality,  but  to  fomewhat 
fuperadded,  upon  which  its  fpecific  virtue,  in  a particular  difeafe,  de- 
pends. And,  accordingly,  it  may  be  faid,  that  as  there  are  feveral 
kinds  of  acids  and  alkalies,  too,  ’tis  not  every  acid  that  will  be  morti- 
fied by  every  alkali,  and  thereby  have  its  effedts  deftroyed  ; which  may 
be  illuftrated  from  hence,  that  tho’  when  copper  as  difiolved  in  Aqua 
fortis , ’tis  poffible,  by  the  help  of  mere  chalk,  fkilfully  applied,  to 
make  the  menftruum  let  go  the  corpufcles  of  the  metal  ; yet  if,  upon 
fuch  a high  colour’d  folution  of  copper,  you  fhall  pour  a due  quantity  of 
fpirit  of  urine,  or  the  like  volatile  alkali,  tho’  there  will  prefently  enfue 
a great  conflict,  and  manifefi:  ebullition,  with  noife  and  numberlefs  bub- 
bles, yet  between  thefe  hoftile  falts,  a multitude  of  the  acid  corpufcles 
of  the  Aqua  fortis  will  not  be  fo  mortified,  as  to  let  go  the  metal  ; but 
the  folution,  varying  its  colour,  will  acquire  a deeper  than  before. 

And  when  I confider  the  differences  to  be  found  between  vinegar, 
alum,  cryftals  of  tartar,  juice  of  lemmons,  juice  of  barberries,  the  ef- 
fential  falts  of  four  plants,  &c.  I am  apt  to  think,  that  nature,  in  dif- 
order,  may  produce,  in  a difeafed  body,  acids  of  feveral  forts,  which 
are  not  particularly  known  to  us  ; and  that  fome  of  thefe  may  have 
fuch  a peculiar  difpofition,  that  our  common  alkalies  will  prove  unable 
to  diffolve  them  ; which  yet  may  be  conquer’d  by  fheathing  them  with 
fome  appropriated,  or  peculiarly  modified  corpufcles  of  a fpecific  reme- 
dy. This  may  be  illuftrated  from  hence,  that  tho’  neither  fpirit  of 
vinegar,  fpirit  of  fait,  nor  oil  of  vitriol,  would,  as  far  as  I have  try’d, 
diffolve  a ftone  taken  out  of  a man’s  body  ; yet  fpirit  of  nitre,  which 
leaves  untouch’d  fome  bodies  that  oil  of  vitriol  will  diffolve,  would 
readily  work  upon  it,  and  thereby  lofe  its  corrofivenefs. 


There 
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There  are  two  things  that  I would  have  remarked,  before  I leave 
this  fubjedt.  One  of  them  is,  that  preternatural  acids  not  only  dif- 
affcdt  the  body,  whilft  they  continue  fenfibly  acid  ; but  in  many  cafes 
create  diflempers,  whereof- moft  men  would  think  them  the  remedies. 
For,  tho’  acids  be  reputed  to  have  an  incifive  and  refolutive  virtue,  and 
are,  therefore,  prefer ibed  to  cut  tough  phlegm,  and  to  diffolve  coagulated 
blood  \ yet,  as  I readily  grant  this  virtue  to  acids  in  fome  calcs,  lb 
there  are  others,  wherein  I greatly  fufpedt,  that  obftrudtions,  and  their 
confequent  difeafes,  may  be  occafioned  by  the  fame  ; as  they  coagulate 
fome  fluids  in  the  body,  which  are  thereby  rendred  unfit  to  pals  with 
the  reft  of  the  blood,  thro’  the  fmaller  veflels  and  ftrainers  of  it. 
This  I fhall  exemplify  by  the  coagulation  produced,  by  adding  fpirit 
of  fait  to  the  white  of  an  egg,  reduced  to  an  aqueous  confidence  ; 
and  the  like  may  be  eafily  effected  in  milk,  which  not  only  fpeedily 
curdles  with  fpirit  of  fait,  but,  as  is  vulgarly  known,  with  runnet,  juice 
of  lemmons,  And  experiments,  purpofely  made,  have  fhewn,  that 
if  fome  acids  be  conveyed  immediately  into  the  mafs  of  blood,  they 
will  coagulate  that  fluid  it  felf,  whilft  it  continues  in  the  veflels  of 
living  animals. 

The  other  particular  I defire  fhould  be  here  obferved,  is,  that  tho* 
acid  corpufcles  are,  by  fome  modern  phyficians  and  chy mills,  fuppos’d 
hurtful,  both  in  the  blood,  and  feveral  foil'd  parts  of  the  body  ; and 
tho’  fome  ingenious  men  impute  almoft  all  difeafes  to  the  bad  effects  of 
acids  •,  yet  I am  very  inclinable  to  think,  that  many  difeafes  and  ill 
fymptoms  proceed  from  corpufcles,  that,  whether  of  a faline  nature, 
or  not,  differ  from  acids  properly  fo  called.  For  bodies  may,  as  ’twere, 
refult  from  the  combination  of  acids  with  other  faline  particles,  that 
much  alter  their  nature.  Thus,  fpirit  of  fait  will,  with  fpirit  of  urine, 
compofe  a kind  of  fal-armoniac  ; and  fpirit  of  nitre,  with  fait  of  tartar 
diflolv’d  in  common  water,  will  con-coagulate  into  fait- petre,  or  a body 
exceedingly  like  it  •,  and  the  fame  fpirit  of  nitre,  or  Aqua  fort/s,  with 
fpirit  of  urine,  or  of  blood,  or  the  like,  will  afford  a very  fufible  fait, 
very  different  from  either  of  the  ingredients,  before  their  conjunction. 
And  ’tis  vulgarly  known,  that  oil  of  vitriol,  and  oil  of  tartar  per  deli- 
quium , produce,  by  their  coalition,  Tartarian  vitriolatum  \ in  which,  both 
the  acid  and  the  alkali  are  very  much  infringed  the  third  body  pro- 
duced greatly  differing  from  either  of  the  liquors.  And  confidering  how 
many  different  forts  of  corpufcles  nature  may  have  form’d,  that,  with- 
out being  acid,  may  yet  have  notable  and  pernicious  effedts  upon  the 
blood,  or  fome  particular  folid  of  the  body  ; it  feems  probable,  that 
other  qualities  are  required,  to  mortify  or  difable  thefe  morbific  cor- 
pufcles, than  a contrariety  to  acid  falts  ; and,  confequently,  that  a 
medicine,  whofe  parts  are  peculiarly  fitted  to  correct,  or  enervate  a 
particular  fort  that  is  noxious,  may  deferve  the  name  of  a fpecific. 
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But  further,  as  various  coagulations  may  be  made  in  the  body  by  Medici ne. 
feline  corpufcles,  manifeftly  acid,  fo  others  are  producible  by  cor- 
pufcles,  whether  faline  in  taft  or  no,  that  are  not  manifeftly  acid, 
but,  perhaps,  of  a contrary  nature  ; which  obfervation,  tho’  ufually 
overlook’d  by  phyficians,  is,  in  my  opinion,  of  no  fmall  importance, 
and  therefore  may  deferve  to  be  more  fully  made  out.  I have,  fome- 
times,  prepar’d  a liquor,  that  was  not,  in  taft,  either  acid  or  urinous  ; 
whereto  having  put  a moderate  proportion  of  diftill’d  liquor,  which 
alfo  was,  in  taft,  neither  acid,  urinous,  or  lixivious,  it  would,  in  a 
few  minutes  time,  be  coagulated  into  fo  firm  a body,  that,  tho’  the 
open  wide-mouth’d  vefiel,  that  contain’d  it,  was  held  with  its  orifice 
downwards,  nothing  would  fall  out  thereat. 

And  if,  upon  a certain  folution,  fome  fpirit  of  urine,  or  another 
volatile  alkali,  be  let  fall,  there  will  prefently  be  produc’d  a gelly, 
whofe  confiftence,  and  colour,  may  make  it  eafily  miftaken  for  com- 
mon boil’d  ftarch. 

The  like  gelly,  but  more  tranfparent,  I have  alfo  made  without  the 
help  of  any  thing  fenfibly  acid,  or  urinous.  And,  to  fatisfy  fome 
virtuofi,  I have  fhew’d  them,  to  their  furprize,  a fubftance  which  I 
could  prefently  prepare,  without  urine,  or  any  volatile  alkali,  that 
would  immediately  coagulate  about  twice  its  weight  of  highly  rectified, 
and  inflammable  fpirit  of  wine,  into  a folid  mafs. 

And,  to  manifeft  that  ’tis  not  requifite  that  a liquor  be  fenfibly  acid, 
to  coagulate  an  animal  fubftance,  as  I lately  obferv’d  the  fpirit  of  fiilt 
did  the  white  of  an  egg,  highly  redtified  fpirit  of  wine  will  do  the 
fame  thing  as  well,  if  not  better. 

PROP.  III. 

A fpecific  may  prove  er  vie  cable,  by  precipitating  the  peccant  matter  out  of 
the  blood , or  other  fluid  of  the  body. 

Tho’  precipitation  be  frequently  a confequence  of  the  mortification 
of  acids,  or  of  alkalies,  by  corpufcles  of  a contrary  quality,  yet  I 
thought  fit  to  fay  fomething  of  it  a-part  *,  becaufe  I have  obferv’d,  that 
fome  acids  and  alkalies  may  be  put  together,  without  caufing  any 
precipitation  by  their  contrariety  : and,  on  the  other  fide,  that  various 
precipitations  may  be  produced,  where  there  does  not  appear  any  ho- 
ftility  ; though,  I know,  this  eflfedt  is  often  thought  a fufficieat  argu- 
ment of  a preceding  conflict  of  acids  and  alkalies  ; but  that  fliould  be 
prov’d  by  collateral  experiments. 

To  proceed  to  our  own  examples.  I know  feveral  urinous  fpirits, 
that  will  mix  with  acid  menftrua,  without  any  manifeft  conflidt  or  pre- 
cipitation i and,  on  the  other  hand,  fome  acids  and  alkalies,  that  will 
make  a manifeft  conflidt  by  their  mutual  re-adtion,  yet,  if  mingled  in  a 
juft  proportion,  there  will  be  a manifeft  coalition,  inftead  of  a precipi- 
tation j 
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Mepicine.  tation  •,  as  may  be  exemplified  in  certain  quantities  of  fpirit  of  fal- 
armoniac,  made  with  fait  of  tartar,  or  pot-afhes,  and  fpirit  of  nitre,  or 
Aqua  fortis  \ and  alfo  by  fpirit  of  urine,  and  fpirit  of  fait,  mix’d  in  a 
certain  proportion  •,  whereby  they  convene  into  corpufcles,  for  the  making 
of  fal-armoniac,  which  the  phlegm  of  thofe  liquors  will  keep  fwimming. 
But,  what  makes  moll  for  my  prefent  purpofe,  there  may  be  precipita- 
tions, where  no  tumult,  or  contrariety,  appears  •,  as  when  filver,  being 
dififolv’d  m Aqua  fortis,  and  the  menftruum  diluted  with  30  or  40  parts 
of  diftillM  water,  if  clean  plates  of  copper  be  immers’d  in  the  folu- 
tion,  rhe  filver  will  be  very  flowly  precipitated  out  of  it,  in  the  form, 
not  of  a calx,  confiding  of  metalline  and  faline  parts  incorporated  to- 
gether, but  in  the  form  of  pure  fhining  fcales  of  filver,  almoft  like 
the  white  and  glittering  fcales  of  fome  fmall  fifh.  There  is,  alfo,  a 
way,  by  which  I have  brought  difiblv’d  gold  to  fettle  about  a body 
fufpended  in  its  folution,  in  the  form  of  a fine,  and  a-high-colour’d  calx 
of  pure  gold.  But  you  may  have  an  inftance  of  filent  precipitation, 
by  rubbing  a little,  either  of  Roman  or  Dantzic  vitriol,  upon  a newly 
whetted  blade  of  a knife,  moiften’d  with  v/ater  •,  for  the  fteel  will  thus 
immediately  be  overlaid  with  a reddifh  fubftance,  which,  by  its  colour, 
and  other  figns,  appears  to  be  manifefily  cupreous.  And  ’tis  not  only 
out  of  folutions,  made  with  acids,  that  bodies  may  be  thus  precipitated  •, 
for,  upon  fearch,  I have  found,  that  there  are,  in  nature,  precipitants 
capable  of  filently  precipitating  fome  bodies,  difiolv’d  in  urinous,  or 
other,  not  acid,  menftrua.  It  may,  indeed,  be  juftly  fufpeCted,  that 
fuch  precipitations  are  dangerous,  by  producing  heterogeneous  cor- 
pufcles in  the  blood,  that  may  prove  too  heavy,  or  grofs,  to  be  eva- 
cuated. And  I look  upon  this  as  a fufpicion  to  fatisfy  which  ’twere  fit 
to  confult  experience  ; but,  in  the  mean  time,  it  may  be  reprefented, 

1.  That  tho’  fome  inconveniencies  may  happen  from  the  bulk  of  the 
precipitated  corpufcles,  yet  this  may  be  much  inferior  to  the  danger 
threatned  by  the  over-active,  and  hoftile  particles,  that  produced,  or 
fomented  the  difeafe. 

2.  That  ’tis  not  necefifary  all  concretions  fhould  confift  of  corpufcles, 
too  large  to  be  thrown  out  at  the  mafs  of  blood  •,  for,  we  fee,  that  ftony 
matter,  which,  as  the  chymical  analyfis  of  it  Ihews,  is  of  a very  com- 
pound nature,  may  be  carry’d  to  all  parts  of  the  body.  I knew  a 
lady,  who  had  a ftone  taken  out  of  the  lower  part  of  her  tongue. 
And  phyficians,  who  prefcribe  large  quantities  of  mineral  waters,  im- 
pregnated with  iron,  as  I found  thofe  of  ’Tunbridge  to  be,  and  with 
fulphur,  fuch  as  fome  of  the  Bath  waters  ufually  are,  build  their  ex- 
pectations of  a cure  from  them,  upon  a fuppofition  that  they  are  car- 
ried into  the  mafs  of  blood,  and  innermoft  parts  of  the  body. 

3.  That  yet  precipitations  may,  pofiibly,  be  made  of  matter,  con- 
tain’d in  the  blood,  by  medicines  that  do  not  get  into  the  mafs  of  it. 
Phyficians,  fometimes,  give  crude  fteel  in  fubftance,  as  well  as  prepared, 
to  obtund  the  acidities  of  the  blood,  tho’  the  metalline  corpufcles,  in 
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all  probability,  do  not  pafs  into  the  mafs  of  that  fluid,  but  are  wrought 
upon  by  the  matter,  that,  in  its  circulation,  is  thrown  into  the  ftomach 
and  guts  *,  which  appear  to  be  the  feat  of  the  operation  of  chalybeates, 
from  the  blacknefs  they  give  to  the  excrements  of  the  lower  belly  : 
but  if  they  will  have  it,  that  prepared  fteel,  for  inftance,  calcin’d  with 
fulphur,  pafies  thro’  the  pores  of  the  inteftines,  or  the  fine  lafleal 
veflfels,  into  the  mafs  of  blood  ; ’twill  be  obvious  to  demand,  why  na- 
ture lhould  not  be  able  to  expel  precipitated  corpufcles,  at  the  lame 
orifices,  where  fuch  compounded  concretions  as  thofe  of  fulphur  and 
that  metal  can  enter. 

4.  That  it  may,  with  fome  appearance  of  reafon,  be  laid,  experience 
has  already  been  confulted  about  the  expediency  of  employing  preci- 
pitating medicines.  For,  not  to  urge  that  the  learned  Sennertus  feems 
to  intimate,  that  fometimes  the  febrile  matter  may  be  precipitated  out 
of  the  blood  ; Kergerus  very  folemnly  declares,  that,  in  the  fpace  of 
fourteen  years,  he  cured  above  a thoufand  of  fevers,  without  bleeding, 
purging,  fweating,  &c.  by  a fingle  precipitating  remedy,  and  that 
univerfally,  with  all  imaginable  eafe  and  fafety.  I endeavour’d,  indeed, 
to  obtain  from  Germany  a confirmation  of  this  matter  of  fadt,  but  did 
not  receive  it  ; I find,  however,  that  one  of  the  emperor’s  phyficians, 
declares  himfelf  inclin’d  to  believe  it  true. 

But  I can  more  eafily  fuppofe,  that  great,  and  defireable  changes 
may  be  wrought  in  the  fluid  parts  of  the  body  by  appropriated  preci- 
pitants,  if  it  be  true,  as  it  is  unanimoufly  taught  by  a multitude  of 
phyficians,  that  many  difeafes  are  caufed  by  a putrefadtion  of  the  blood, 
and  other  animal  fluids.  For  there  is,  in  nature,  a certain  fubftance, 
or  medicinal  liquor,  fo  powerful  an  enemy  to  putrefaction,  that  when 
a few  grains,  or  drops  of  it,  were  put  into  a confiderable  quantity  of 
water,  that  had  been  kept  till  it  flunk  as  ftrong,  and  oflfenfively,  as 
carrion,  (tho*  it  ftill  remain’d  tranfparent)  and  diffufed,  by  agitation, 
through  it,  precipitated  therein  a very  fmall  and  light  feculency,  which 
being  remov’d,  the  remaining  liquor  was  quite  freed  from  all  ill  fcent ; 
nor  did  I obferve,  that  the  feculency  it  felf  retain’d  any.  And,  which 
is  furprizing,  all  this  was  done  in  a very  few  minutes,  by  a very  fmall 
proportion  of  a precipitant,  whofe  tail  was  not  at  all  either  bitter,  or 
acid,  or  urinous,  or  lixivious  •,  which  are  circumftances  that  may  af- 
ford confiderable  hints  to  fagacious  inquirers. 

PROP.  IV. 

file  fpecific  may  peculiarly  Jlrengthen  and  cberifh  the  heat  ; and,  by  that 
means,  relieve  the  part  a fife  tied. 

This  obiervation  can  fcarce  be  made  good,  without  entering  into  that 
important  and  perplexed  controverfy,  whether  any  medicines  have  a 
fympathy  with  the  head.,  heart,  liver,  &c.  and,  upon  that  account, 
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Medicine,  deferve  the  name  of  cephalic  cordial,  hepatick,  &V.  or  to  fpeak  more 
Xj  clearly,  whether  there  be  any  medicines,  that,  in  a particular  manner, 
do  good  to  this  or  that  particular  internal  part  of  the  body.  In  this 
difpute  the  affirmative  has  been  held,  tho’  I doubt  upon  {lender  grounds, 
in  moft  of  the  phyfical  fchools,  for  feveral  ages.  But,  in  our  times, 
many  maintain  the  negative,  and  even  deride  the  opinion  they  have 
fbrfaken.  Some  of  them  obieft,  in  a triumphant  (tile,  that  ’tis  ridi- 
culous to  fancy  fuch  a fympathy  betwixt  a dead  medicine  and  the  parts 
of  a living  body  ; as  if  a phyfician  could  fend  a drug  of  an  errandT  to 
fu  gle  out  a particular  part  among  a multitude  of  others,  and  do  it 
good  offices. 

But,  notwithftanding  this,  I think  it  very  poffible,  that  a medicine 
may  fo  far  refpedt  a particular  part,  as  tho’  not  to  prove  beneficial  to 
that  only,  yet  to  be  lerviceable  to  it  in  a particular  manner  or  degree  : 
and  this,  I conceive,  may  happen  upon  one,  or  more,  of  the  follow- 
ing accounts. 

And,  i.  when  I confider,  that  the  firm  parts  of  the  body,  as  the 
heart,  brain,  liver,  kidneys,  have  each  its  particular  ftru&ure, 

wherein  it  differs  from  another  ; and  probably  the  fluids  alfo,  as  the 
blood,  gall,  lympha,  &c.  have  their  feveral  textures;  it  feems  pro- 
bable to  me,  that  the  corpufcles  of  a medicine,  diffolv’d  in  theflomach, 
and  carry’d  round  by  the  liquors  of  the  body,  may,  according  to  their 
determinate  fhape,  fize,  ftiffnefs,  flexibility,  motion,  &c.  be  much  more 
fit  to  lodge  in  one  part  of  the  body  than  the  reft,  and,  thereby  affo- 
ciating  with  its  fibres,  fupply  it  with  fuch  congruous  particles  as  it 
either  wants,  or  may  prove  beneficial  to  it,  by  re-eftablifhing  or 
ftrengthening  its  tone.  And  by  this  corroboration,  the  part  may  be 
enabled  to  refill  the  hoftilities  of  morbific  matter,  which  phyficians 
frequently  obferve  to  be  thrown  by  the  more  vigorous  parts  upon 
fuch  as  are  weak  or  diftempered  *,  as  is  manifeft  in  perfons  fubjecft  to 
the  gout,  in  whom  peccant  humours  are  very  apt,  upon  feveral  oc- 
cafions,  to  be  tranflated  from  the  nobler  parts  •,  if  thofe  be  robuft,. 
upon  the  debilitated  joints  : on  which  fcore,  the  gout,  if  it  be  well 
managed,  is  not,  without  reafon,  thought  conducive  to  long  life. 
Thus  I knew  a phyfician,  who  had  fuch  a peculiar  indifpofition  in  his 
jaw,  that  tho’  he  could  ufe  wines  of  feveral  forts,  without  inconveni- 
ence, yet  the  drinking  of  a very  little  brandy,  would  foon  give  him  the 
tooth-ach. 

But  I proceed  to  {hew  and  illuftrate,  how  the  fitnefs  of  fome  medi- 
cinal corpufcles,  may  enable  them  to  aflfociate  with  thofe  of  the  part 
they  are  to  affecft.  We  fee,  from  what  happens  in  nutrition,  efpecially  in 
that  of  fucking  children,  that  a Angle  aliment,  as  milk,  aftbrds,  befides 
various  excrements,  fuch  as  the  groffer  feces  of  the  guts,  and  the  more 
fluid  ones  of  the  bladder,  the  nofe,  thecuticular  pores,  &c.  a great  num- 
ber of  corpufcles  that  are  detained  and  affimilated  by  parts  of  different 
ftrudtures,  as  the  brain,  the  heart,  the  bones,  &c.  fince,  otherwife,  the 
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parts  could  never  be  fo  plentifully  nourifhed  by  them,  as  daily  to  in-  M 
creafe  in  all  their  dimenfions.  And  fome  parts,  which  in  infants  are 
cartilaginous,  in  procefs  of  time  become  bony  •,  a change  not  probably 
referable  to  the  bare  exiccation,  by  the  native  heat  of  the  body,  in- 
creafing  with  age. 

2.  The  friendly  corpufcles  of  a fpecific  medicine,  may  not  only 
confirm  the  good  (late  of  a determinate  part,  but  greatly  conduce  to 
reftore  it  to  a found  condition,  when  it  is  diftemper’d  *,  and  this  by 
two  or  three  different  means. 

And,  firft,  thofe  particles  may  difpofe  the  morbific  matter  to  be  more 
eafily  and  fafely  expell’d  and  that  not  barely  as  they  may  impregnate 
the  whole  mafs  of  blood,  and  fo  be  carried  by  it,  as  well  to  many 
other  parts,  as  to  that  we  now  confider  ; but  as  their  particular  texture, 
motion,  may,  in  a peculiar  manner,  refpeCt  that  particular  modifi- 
cation, which  the  peccant  matter  acquires,  by  being  produced  or  har- 
boured in  that  determinate  part.  And  that  the  particular  ftructure  of 
an  affected  part,  may  very  much  diverfify  the  condition  of  a morbific 
matter,  I argue  from  hence,  that  phyficians  declare,  the  petrifying 
matter  bred  in  the  kidneys  of  a perfon  fubjeCt  to  the  (tone,  to  be  red- 
difh  or  yellowifh  *,  but  when  in  the  bladder,  white,  or  of  a light  grey  ; 
and  the  ftones  generated  in  the  former  part,  to  be  more  friable,  or  of  a 
flighter  texture  than  thofe  that  have  their  origin  in  the  bladder  ; fome 
of  which  are  exceeding  hard,  efpecially  in  comparifon  of  fuch  large 
ones  as  I have  had  out  of  the  bladder,  or  gall,  of  lufly  animals.  The 
difpofition  then,  that  the  corpufcles  of  the  fpecific  may  give  the  blood, 
or  other  liquor  which  conveys  them,  to  aCt  as  an  appropriated  men- 
ftruum,  upon  the  peculiarly  modify’d  matter  that  obftruCts  or  difaffeCts 
the  liver,  for  inftance,  may  enable  the  remedy  to  be  very  helpful  to 
that  part,  by  preparing  the  morbific  matter  for  expulfion.  But  it  may 
alfo  affift  the  fame  part  in  another  capacity. 

For,  fecondly,  it  may  fo  work  upon  the  fibres,  and  (table  portion  of 
the  part  affeCted,  as  both  to  enable  and  excite  it  to  get  rid  of  its  enemy  j 
as  by  giving  firmnefs  and  ftrength  to  the  fibres  of  the  part,  by  contem- 
perating,  or  correcting  the  immoderate  heat,  coldnefs,  &c.  thereof  ; by 
mortifying  the  acid,  or  other  heterogeneous  particles,  that  are  lodged 
in  the  minute  intervals  of  it,  and,  perhaps,  even  in  the  pores  of  its 
fibres,  by  allaying  its  convulfions,  cramps,  or  other  inordinate  motions, 
that  hinder  it  from  performing  its  proper  functions  *,  and,  laftly,  by 
relaxing  or  widening  the  pores,  according  to  the  exigency  of  the  work 
to  be  performed.  And,  having  thus  prepared  the  matter  to  be  expell’d, 
and  difpofed  the  part  to  expel  it,  this  may  then  alfo  be  excited  to  its 
office,  by  the  fame  particles  irritating  the  fibres,  or  motive  organs,  or 
ftimulating  them,  to  difburden  the  matter  that  offends  it.  Thus  a 
very  fmall  dofe  of  cantharides,  is  known  capable  of  making  the  blad- 
der forcibly  difeharge  it  felf  of  urine  ; and  often  at  the  fame  time  to 
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expel  the  land,  gravel,  fmall  Hones,  and  other  excrementitious  matter, 
that  before  molefted  it. 

And  hence  we  may  anfwer  an  objection,  formerly  mentioned  againft 
fpecific  medicines.  For  here  we  have  a medicine,  tho’  a dangerous  one, 
whofe  corpufcles  are  fo  peculiarly  adapted  to  the  bladder,  and  urinary 
organs,  that  tho’  when  got  into  the  mafs  of  blood,  they  are  carried  by 
it  indifcriminately  to  all  parts  of  the  body  ; yet  often,  without  mani- 
feftly  difordering  the  reft,  they  exceedingly  affedt  and  irritate  the 
bladder  alone.  It  may  here  be  objected,  that  the  firft  of  our  three 
ways,  in  which  we  fay  a particular  part  may  be  aflifted  by  a fpecific, 
feems  contrary  to  the  fecond  *,  the  former  tending  to  corroborate,  and 
the  latter  to  relax  and  irritate  it.  But  I anfwer,  that  fince  the  part 
may  be  fometimes  in  a natural,  and  fometimes  in  a preter- natural 
ftate  *,  in  the  former  a medicine  will  deferve  to  be  call’d  appropriate, 
from  keeping  it  found,  which  is-  moft  properly  done  by  ftrengthening 
it  •,  and  in  the  latter,  merit  the  title  of  a fpecific,  becaufe  it  helps  to 
reftore  it  to  a ftate  of  foundnefs.  And,  again  ; tho’  to  effect  this  re- 
covery, ’tis  often  very  expedient,  that  the  medicine  procure  an  evacua- 
tion of  fome  peccant  matter,  yet  that  evacuation  is  frequently  much 
promoted  and  facilitated,  by  ftrengthening  the  part,  fo  as  to  enable  it 
to  difburben  it  felf.  And  the  fame  medicine  may  contain  and  com- 
municate to  the  blood,  corpufcles  of  fuch  different  fhapes,  fizes,  mo- 
tions, ific.  as  fucceffively  to  relieve  the  part  by  both  thefe  means.  Thus, 
phyficians  obferve,  that  rhubarb  not  only  purges  the  liver  of  choler, 
by  its  fine,  laxative  parts,  but  by  its  more  earthy,  aftringenr  cor- 
pufcles, ftrengthens  the  tone  of  that  part.  I might  add,  that,  in  fome 
cafes,  this  very  corroboration  of  a diftemper’d  part  may  reftore  it  to 
foundnefs  ; there  being  fome  difeafes  of  fuch  a nature,  that  they  could 
not  fubfift  in  the  affedted  part,  unlefs  thro’  its  debility,  and  the  confe- 
quences  thereof,  it  were  fubjedt  to  admit,  from  time  to  time,  frefh  re- 
cruits of  peccant  matter  to  foment  the  diforder.  And,  in  fuch  diftem- 
pers,  if  the  ilrudture  and  tone  of  the  part  be  re-eftabliftied  by  the  ope- 
ration of  the  fpecific,  its  acquired  vigour  will  enable  it  to  refill  the  en- 
trance of  new  fupplies  of  peccant  matter,  and  to  return  them  into  the 
mafs  of  blood,  to  be  thence  difcharged  by  the  common  fhores  of  the 
body.  In  the  mean  time,  nature  will  be  able,  by  degrees,  to  fubdue, 
diftipate,  or  otherwife  difpofe  of  that  litttle  portion  of  morbific  matter 
that  was  lodg’d  in  the  di leafed  part. 

We  have  not  hitherto  produced  any  example  of  the  peculiar  refpedb 
of  a fpecific,  to  a determinate,  difaffedted  part,  apparently  fo  incredi- 
ble, as  that  a heavy,  ftony  fubllance,  being  in  fmall  quantity,  taken 
at  the  mouth,  fhould  manifeftly  contribute  to  the  cure  of  a broken 
tone,  in  the  extreme  parts  of  the  body  *,  yet,  not  to  urge  the  teftimony 
of  chymical  writers,  I remember  a German  phyfician,  who  was  famous 
lor  great  cures,  related  wonders  of  that  ftone  called  Ofieocolla , efpecially 
if  improved  by  a Ikilful  preparation,  which  he  communicated  to  me. 
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But  without  preparation,  the  judicious  Uildams  greatly  commends  it, 
upon  his  own  obfervation,  for  very  fuddenly  breeding  a callus  in 
fradtures. 


Medicine. 


PROP.  V. 


A fpecific  may  have  its  cffeft,  by  producing  in  the  mafs  of  blood  a difpofition 
to  enable  nature , by  correcting , expelling , &c.  to  furmount  the  caufe  of 
the  difeafe. 


Whoever  narrowly  confiders  the  pradtice  of  the  mod  fuccefsful  modern 
phyficians,  will  find  that  their  prefcriptions  are,  in  general,  founded  up- 
on a fuppofition,  that  a great  part  of  difeafes  depend  chiefly  upon  the 
vitiated  conftitution  of  the  blood,  and  their  cure  upon  reftoring  that 
fluid  to  a found  date. 

Now  this  advantageous  change  of  the  blood  may  be  effedted  by  a 
fpecific,  feveral  ways  •,  and,  particularly,  firft,  by  furnifhing  the  blood 
•with  fome  fort  of  adtive  corpufcles,  necefiary  to  ferment  it,  or  excite 
an  ufeful  commotion,  or  agitation  therein.  I do  not  here  defign  to 
examine,  whether  the  mafs  of  blood,  contained  within  the  vefiels  of  a 
living  man,  is  capable  of  a Itridt  and  proper  fermentation  ; and  there- 
fore I have  employed  the  word  commotion,  for  fuch  as  diflike  the  other. 

But  as  fermentation  is  become  a general  term,  I fhall  not  fcruple  to 
ufe  it,  after  having  premifed,  that  becaufe  many  modern  phyficians, 
efpecially  fince  the  learned  Dr.  Willis’s  notions  came  to  be  in  requeft, 
have  fuppofed  fevers  and  agues  to  confifl  in  vitious  fermentations  of 
the  blood  ; to  diftinguifh  the  fermentation  I here  mean,  from  theirs,  I 
call  it  ufeful. 

Since,  probably,  then,  there  is  often  a vitious  fermentation  of  the 
blood,  there  may  alfo  fometimes  be  a want  of  fermentation,  ora  certain 
fluggilhnefs  •,  upon  whofe  account,  either  the  brifk,  inteftine  agitation, 
that  fluid  ought  to  have  in  healthful  perfons,  or  a due  quicknefs  of 
circulation  is  wanting  ; upon  which  fluggifh  ftate  of  the  blood,  if  it 
prove  obftinate  and  lafting,  feveral  diftempers  are  ufually  confequent. 
There  are,  indeed,  various  medicines,  fuch  as  aromatics  and  fpirituous 
liquors,  diftilled  from  fermented  vegetables,  fometimes  fuccefsfully 
employed  to  corredt  this  dull  difpofition  of  the  blood  •,  but  as.  thefe 
prove  very  hot,  there  will  be  feveral  conftitutions,  and  particular  cir- 
cumftances  wherein  they  may  do  more  harm  by  their  immoderate  heat, 
than  good  by  their  fpirituofity . Befides,  the  fluggilhnefs  of  the  blood 
may  fometimes  proceed  from  caufes,  that  this  fort  of  hot  medicines 
will  not  correct.  I remember,  that  having  moderately  dry’d  and  pow- 
der’d a parcel  of  human  blood,  a vinous  fpirit  totally  inflammable, 
would  not  in  many  hours  make  a folution  of  it,  or  draw  a red  tincture 
from  it  ; but  a well  redtified  urinous  fpirit  grew  red  upon  it,  in  lefs.- 
than  the  tenth,  or  perhaps  the  twentieth  part  of  that  time. 
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A fpecific  medicine  may,  therefore,  abound  in  corpufcles  of  fuch  a 
nature,  as,  without  dangeroufly  heating  of  the  blood,  to  diffolve  thofe 
particles  that  render  it  vifcid,  ropy,  or  fpiritlefs  ; and  alfo,  by  eliven- 
ing  the  whole  mafs,  and  putting  it  into  a more  brifk  and  kindly  agita- 
tion, thereby  fit  it  to  throw  off  fuch  heterogeneous  parts,  or  recrements, 
as  were  blended  with  it  before  i whence  ’twill  again  freely  pafs  along 
the  finer  veffels  of  the  body. 

That  a fpecific  may  perform  this,  will  be  more  eafily  allowed,  after 
confidering  that  the  generality  of  phyficians  acknowledge,  there  are 
feveral  cordials,  fome  of  which  they  ftile  temperate,  and  others  cold  : 
and  ’ tis  very  poffible,  that  the  corpufcles,  which  render  the  blood  thick 
and  fluggifh,  may  not  be  of  a cold  nature,  but  of  a hot  ; and  therefore 
may  have  their  effects  rather  promoted  than  deftroyed  by  hot  reme- 
dies. Thus,  as  we  formerly  faid,  if  to  the  white  of  an  egg  you  put  a 
certain  proportion  of  well  rectified  fpirit  of  wine  •,  inflead  of  deftroy- 
ing  the  vifcofity  of  the  liquor,  it  will  curdle  a good  part  of  it,  and 
thereby  produce  a body  far  more  remote  from  thinnefs  and  fluidity  than 
it  was  before.  And  I remember  I once  made  a fluggifh  vegetable  liquor, 
which  prefently,  by  the  addition  of  a little  fpirit  of  wine,  became  fur- 
prizingly  vifcous  and  ropy. 

2.  Another  means,  whereby  a fpecific  may  befriend  the  mafs  of 
blood  is,  by  giving  it  the  wanted  dilatation  or  tenuity.  This  fecond 
way,  indeed,  is  of  kin  to  the  firft,  but  different  from  it  ; becaufe  in 
that  the  thing  principally  confidered  was,  the  fermentation  or  agitation 
of  the  blood  ; but  this  chiefly  refpefts  the  confiftence  of  it  ; a particu- 
lar ol  great  importance  to  health  : for  if  the  blood  be  too  thick,  as 
often  happens,  it  cannot  pafs  fo  freely  and  readily  as  it  ought,  thro* 
the  capillary  veffels  ; which  thence  become  gradually  obftrudted,  and 
the  circulation  retarded.  And,  on  the  other  fide,  if  the  blood  be  too 
thin,  and  efpecially  if  too  vehemently  agitated,  ’tis  apt  to  make  its 
way  out  of  the  veffels,  and  produce  hemorrhages,  or  other  bad  effects, 
that  ufually  attend  the  extravafation  of  the  blood  ; which  happening 
in  fo  warm  a place  as  a living  human  body,  that  fluid  is  very  apt 
to  putrefy,  and  thereby  produce  impoftumes,  and  feveral  dangerous 
fymptoms. 

Now  a fpecific  medicine  may  remedy  this  faulty  confiftence  of  the 
blood,  by  furnifhing  it  with  corpufcles,  fitted  by  their  figure,  bulk, 
motion,  &c.  to  difable  thofe  that  make  the  blood  grofs  ; or  elfe  to  cut 
or  divide  the  parts  of  the  blood  it  felf,  and  fo  difpofe  them  to  a greater 
fluidity.  It  may  alfo  produce  in  it  fuch  pores,  as  will  give  admiflian 
to  the  fubtile  etherial  matter,  that  abounds  in  the  atmofphere,  whereby 
the  blood  may  be  rarified.  And,  on  the  other  hand,  when  the  blood 
is  too  thin,  as  not  only  fome  difeafes,  but  fome  medicines  too,  efpe- 
cially aloes,  often  make  it  •,  a fpecific  may  reduce  it  to  a good  confift- 
ence, either  by  furnifhing  it  with  corpufcles,  apt  to  combine  with  the 
a&ive  ones,  that  did  too  much  attenuate  it  before  ; or  by  helping 
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nature  to  expel  thofe  bufy 
other  eafy  way. 

g.  There  is  yet  another  manner  wherein  a fpecific  may  conduce  to 
reftify  the  (late  of  the  blood  and  that  is  by  fo  working  on  the  heart, 
as  to*  make  it  advantageoufly  regulate  the  tranfmiffion  of  that  fluid 
thro’  it. 

That  a fpecific  may  peculiarly  befriend  a particular  part,  and  con- 
fequently  the  heart,  is  granted  by  the  generality  of  phyficians,  who 
think  themfelves  poffeffed  of  many  cordials,  as  they  call  them  ; and 
we  have  already  fhewn  it  poflible  : ’tis,  therefore,  allowable  to  fuppofe, 
that  the  parts  of  a fpecific  may  either  diflolve  feme  particles  they  meet 
with  in  the  heart,  by  which  that  noble  vifeus  is,  by  irritation,  or  other- 
wife,  difturbed  in  the  regularity  of  its  dilatations  and  contractions  ; or 
fo  corroborate  the  fibres,  or  moving  organs  of  it,  as  to  difpofe  it  to 
moderate  the  circulation  of  the  blood  that  paffies  thro’  it  in  the  moll 
advantageous  manner.  And  that  the  difpofition  of  the  heart,  even 
when  men  have  no  fenfe  of  it  in  the  part  it  felf,  may  be  of  moment 
as  to  health  and  ficknefs,  appears  credible  •,  fince  a living  human  body, 
is  not  a mere  lump  of  flefh,  bones,  &SV.  but  an  exquifitely  well-con- 
trived machine,  whole  parts  are  eafily  let  on  work  by  proper,  tho5 
very  minute  agents  ; and  by  their  aClion  upon  one  another,  perform  far 
greater  things,  than  can  be  expected  from  the  bare  energy  of  the  agents 
that  firft  put  them  into  motion  : whence,  the  difpofition  of  the  heart 
being,  tho’  perhaps  infenfibly,  changed,  it  may  produce  a remarkable 
alteration  in  the  motions  of  the  blood,  and  its  paflage  through  that  part, 
in  point  of  quantity,  celerity,  or  both. 

How  much  this  change  in  the  circulation  may,  in  many  cafes,  con- 
duce to  ficknefs  or  recovery,  will  partly  appear  by  the  effects  of  vehe- 
ment, or  durable  paffions  of  the  mind.  Thus  ’tis  obferved,  that  in  a 
deep  forrow,  which,  in  a manner,  ftraitens  the  pafifages  of  the  heart, 
the  blood  is  too  fparingly  difpenfed,  and  the  enlivening  fpirits  are  not 
generated  in  fufficient  plenty.  The  blood  is  hereby,  alfo,  fo  difpirited, 
as,  in  thefe  parts  of  Europe , to  difpofe  the  body  to  feurvy,  which 
either  produces  or  irritates  feveral  other  difeafes.  Thus,  again,  the 
paffion  of  fhame  often  fuddenly  alters  the  motion  of  the  blood,  and 
makes  it  fwell  the  little  veflfels  that  lie  under  the  cuticula  of  the  face, 
and  lb  me  times  other  parts.  The  like  effeCt  I have  feen  produced  by 
a great  and  fudden  joy.  And  tho’  its  oppofite  paflion,  grief,  has  been 
ufually  obferved  to  deaden  the  appetite  to  meat  j yet  fo  much  depends 
upon  a regular  tranfmiffion  of  the  blood,  that  joy  has  been  found  in 
feveral  perfons,  and  I have  known  an  eminent  inllance  of  it,  very 
much  to  leflfen  hunger  : which  effeft  M.  des  Cartes  ingenioufly  attempts 
to  account  for,  from  the  varied  dilatation  and  motions  of  the  heart. 
And  it  feems  not  abfurd,  that  the  like  motions  may  be  caus’d  by  the 
corpufcles  of  a fpecific  medicine,  which,  by  afifeefting  the  fibres  of  the 
heart,  after  the  manner  of  joy,  may  produce  in  it  fuch  amicable  dila- 
tations 
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Medicine,  tations  and  contractions,  as  flow  from  the  agreeable  pafiions.  And, 
V-/VX-,  what  favours  this  conjedture,  a lady  of  my  acquaintance  has  complained 
to  me,  that  the  fcent  of  perfumed  gloves  makes  the  blood  fly  to  her 
face,  and  long  continue  to  tinge  it,  in  the  nature  of  a blufh. 

In  this  manner,  then,  a fpecific,  by  peculiarly  affedting  the  heart, 
may  greatly  contribute  to  introduce,  or  re-eftablifh,  a healthy  crafis  in 
the  blood  •,  which,  being  thus  redtified  and  invigorated,  may  both  be- 
friend the  body  in  general,  and  conduce  to  remove  fome  particular  dif- 
eafes,  by  ftrengthening,  and,  perhaps  too,  exciting  the  particular  part, 
in  which  the  peccant  matter  refldes,  to  fubdue  or  expel  as  much  of  it 
as  it  already  harbours,  and  to  refill  the  acceffion  of  more.  And  the 
blood  being  thus  brought  to  a good  Hate,  and  the  folid  parts  corrobo- 
rated, the  fpecific  that  produces  thefe  effedls,  may  be  faid  to  cure  fome 
particular  difeafes,  which  only  continue  by  being  frequently  fupply’d 
with  vitious  matter  from  the  blood  in  its  circulation. 


PROP.  VI. 

A fpecific  remedy  may  unite  its  particles  with  thofe  of  the  peccant  matter , and 
thereby  confiitute  fome  different  fubjlance , to  be  eafily  thrown  off \ or  fafely 
continued  in  the  body . 

This  I take  to  be  one  of  the  moll  proper  and  genuine  methods  of 
operation  in  fpecific  medicines  •,  becaufe  an  effedt  is  here  produced,  either 
without  the  aflillance,  or  beyond  the  mere  power  of  the  manifeft  qua- 
lities of  the  remedy,  and  a cure,  or  relief  ufually  obtain’d  without  vio- 
lence, torture,  or  diforder. 

This  manner  of  working  in  a fpecific  medicine,  is  of  near  affinity 
with  one  or  two  of  thofe  formerly  mention’d  *,  but  different  from  them 
in  fome  particulars,  as  will  appear  hereafter.  Sometimes,  when  a 
certain  kind  of  acid  has  impregnated  the  blood,  or  lodg’d  it  felf 
in  fome  folid  part  of  the  body,  the  corpufcles  of  a fpecific  may, 
without  any  fenfible  conflidl,  be  fo  qualified,  as  to  make  coalitions  with 
the  particles  of  the  peccant  acid  ; and,  with  them,  confiitute  little 
concretions,  which,  differing  from  the  minute  parts  of  the  acid,  either 
in  bulk,  figure,  folidity,  ftiffnefs,  motion,  or  in  two  or  more  of  thefe 
may  become  quite  of  another  nature,  and  much  more  innocent  than 
the  acid  it  felf,  before  it  was  thus  corrected.  We  are  furnilhed  with 
a notable  illuftration  hereof,  by  digefting  Aqua  fortis  with  an  equal,  or 
double  weight  of  inflammable  fpirit  ; for,  by  this  means,  I found,/- 
that  highly  acid  liquor  fo  chang’d,  as  not  to  retain  any  fenfible  cor- 
rofivenefs  ; and  to  exchange  its  piercing  fcent,  and  great  acidity,  for  an 
inoffenfive,  pleafant  finell,  and  a grateful,  and  adtually  fweetifh  tafl. 
Which  brings  into  my  mind  the  pradlice  of  a prefident  of  the  famous 
college  at  London , who,  as  himfelf  told  me,  ul'ed  to  relieve  a patient 
of  very  great  quality,  of  nephritic  torments,  by  giving  her  a large 
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dofe  of  an  inflammable  fpirit.  But  fpirit  of  wine,  by  its  effe&s  upon 
feveral  other  acid  menftrua,  wherewith  I mix’d  and  digefted  it,  ap- 
pears not  to  work  upon  them  uniformly,  as  they  are  all  of  them  acids, 
but  differently,  according  to  the  nature  and  proportion  of  the  acid 
corpufcles,  with  which  the  vinous  fpirits  aflociate. 

And  to  fhew,  that  this  change  and  contemperation  of  the  menflruum, 
by  the  fpirit  of  wine,  is  produc’d  rather  by  a peculiar  firnefs  of  the 
convening  corpufcles  of  both,  than  by  the  contrariety  that  the  vinous 
fpirit  has  to  the  Aqua  for tis,  as  an  acid  •,  I fhall  add,  that  pure  fpirit  of 
wine,  mix’d  in  a due  proportion  with  highly  rectified  fpirit  of  urine, 
will  greatly  abate  its  cauftic  property  ; and  with  it  compoi'e  a fait  much 
more  moderate  than  the  fpirit  and  which,  being  fublimed,  or  rather 
reduced  into  a liquor,  affords  an  excellent  mixture,  in  fome  fevers  and 
other  difeafes  as  a medicine  : and,  with  a fmall  fkilful  alteration,  it  is 
of  great  ufe  in  many  chymical  experiments  as  a menflruum. 

A few  grains  of  the  glafs  of  antimony,  made  without  addition,  being 
taken  inwardly,  will  vehemently  both  vomit  and  purge  ; and  tho’  wine 
if  well  impregnated  with  its  corpufcles,  proves  a violent  emetic  and 
cathartic  ; yet  if  fpirit  of  vinegar,  that  is,  of  degenerated  wine,  be, 
for  a competent  time,  digefted  upon  the  glafs  finely  powder’d,  and 
when  the  liquor  is  fufficiently  impregnated  with  the  particles  thereof, 
abftradted  from  it,  there  will  thence  arife  a multitude  of  minute  con- 
cretions, of  which  many  grains  may  be  given,  without  ordinarily  pro- 
voking either  vomit  or  ftool.  All  mortifications,  therefore,  ufefuily 
made  by  medicines,  need  not  be  of  acids  •,  fince  we  here  fee,  that 
acids  themfelves  may  prove  correctors  : and,  perhaps,  it  is  by  fuch 
kind  of  combination,  that  fome  poifons  are  fubdued.  I fufpeCt  that  it 
may  as  probably  be  upon  this  account,  as  upon  any  hitherto  offered, 
that  a man,  flung  with  a fcorpion,  is  cured  by  crufhing  the  animal 
upon  the  hurt  •,  as  an  acquaintance  of  mine  told  me  he  try’d  upon 
himfelf ; and  a virtuofo  upon  a foldier,  with  good  fuccefs.  And, 
conlidering  what  a multitude  and  variety  of  figures,  may  fit  fuch  par- 
ticular corpufcles  to  make  coalitions,  very  different  from  both  the 
component  parts,  it  feems  probable,  that  in  a patient’s  body  there  may 
be  made  between  the  corpufcles  of  the  peccant  matter,  and  thofe  of 
a medicine,  fuch  ufeful  combinations,  as  to  produce  concretions  inno- 
cent or  beneficial. 

When  a particle  of  peccant  matter  comes  to  be  affociated  with  one 
of  a fpecific  medicine,  that  combination  may  alter  it  for  the  better, 
not  only  by  changing  its  magnitude  and  figure,  but  alfo  by  encreafing 
or  leffening  its  ftitinefs  and  folidity,  and  giving  a new  modification  to 
its  motion  •,  as  will  eafily  appear  from  a little  attention  to  the  natural 
confequences  of  the  coalitions  of  bodies. 

I might  fhew,  ex  abundantly  that  the  fmall  concretions  made  by  the 
union  of  fome  morbific,  with  fome  medicinal  corpufcles,  may  not  only 
become  innocent,  but  fometimes  beneficial,  by  what  happens  to  common 
You  III.  X)  d d d fub- 
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fublimate,  from  a farther  preparation  *,  for  tho’  this  be  a fubftance  fo 
highly  corrofive  and  mifchievcus,  that  a few  grains  of  it  will  kill  a 
man  ; yet  by  making  a coalefcence,  with  lefs  than  its  weight  of  quick - 
filver,  which  is  a body  infipid  and  fcentlefs,  the  corrofive  matter  is 
thereby  fo  alter’d  and  tamed,  as  to  be  turned  into  a kind  of  white, 
taftlefs  earth,  call’d  Mercurius  dulcis  \ which,  if  fkilfully  prepared,  and 
given  in  the  quantity  of  many  grains,  is  not  only  innocent,  but  a very 
good  medicine  •,  and  that,  perhaps,  in  more  cafes  than  phyficians  are 
generally  aware  of. 

And  this  may  afford  us  a probable  argument,  to  (hew,  that,  not- 
withftanding  all  the  digeflions  and  changes  a fpecific  medicine  under- 
goes in  its  paflage  thro’  the  body,  it  may  flill  prove  falutary,  when 
it  arrives  at  the  part  it  fhould  relieve.  For,  tho*  the  corpufcles  of 
the  medicine  fhould  be  confiderably  chang’d  by  the  way,  yet  ’tis  pofiible 
they  may,  bv  that  very  alteration,  be  made  medicinal  ; fince  they  may 
thus  be  qualified,  when  they  arrive  at  the  part  affected,  to  combine 
themfelves  ftrifrly  with  fome  corpufcles,  whether  morbific  or  others, 
that  they  find  there  *,  and  with  them  compofe  new  concretions,  of  a 
nature  very  friendly  to  the  patient.  Something  analogous  to  this  we 
mayobferve  in  afparagus,  which  being  eaten,  affords  ftore  of  particles, 
that,  mixing  with  thofe  they  meet  with  in  the  kidneys,  or  the  bladder, 
produce  a new  odour,  very  different  both  from  that  of  mere  urine, 
and  from  that  of  the  plant.  Thus,  alfo,  if  good  turpentine  be  taken 
by  the  mouth,  ’tis  known,  that,  arriving  at  the  kidneys  and  bladder, 
it  will  mix  its  minute  parts  with  thofe  it  meets  with  there  •,  whence 
emerge  corpufcles,  that  give  the  urine  a very  different  fcent,  from  that 
of  either  of  the  liquors  ; for  it  often  has  a fragrancy  like  violets. 

Before  I conclude  this  fubjeft,  it  feems  proper  to  take  notice  of  a 
difficulty,  that  may,  in  general,  be  objected,  to  what  has  been  hitherto 
deliver’d.  It  might  be  faid,  that  my  arguments  and  explanations 
all  along  fuppofe  the  fpecifics  to  be  taken  at  the  mouth  ; while  ’tis 
known,  that  many  external  remedies  are  reckon’d  among  fpecifics, 
which,  perhaps,  do  but  barely  touch  the  body,  as  is  the  cafe  in  amu- 
lets, rings,  &c.  But  we  may  take  notice,  that  the  confidence  with 
which  many  phyficians  rejeft,  and  fome  of  them  deride  external  fpe- 
cifics, feems  built  upon  this,  that  the  medicine  cannot  get  into  the  body  ; 
or,  that  in  cafe  it  fhould  have  fome  part  of  it  fubtile  enough  to  gain 
admittance,  that  part  muft  be  too  fmall  and  inconfiderable,  to  produce 
any  fuch  great  change,  as  is  neceffary  to  the  expulfion  of  peccant  hu- 
mours, and  the  conquering  of  a difeafe. 

In  anfwer  to  the  former  of  thefe  fufpicions  •,  ’tis  certain,  that  the  hu- 
man fkin,  tho’  it  feems  an  entire  continued  body,  is  really  perfonated 
with  a great  multitude,  and,  perhaps,  variety  of  little  outlets,  which 
we  call  pores  ; many  whereof  are  vifible  by  good  microfcopes,  even 
in  the  fkin  of  dead  animals  *,  and  others  are  manifeflly  inferr’d  from 
the  numerous  little  drops  that  cover  the  whole  furface  of  it,  at  the 
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firft  eruption  of  fweat.  And  that  thefe  little  perforations  may  prove  Medicine. 
inlets  to  the  finer  particles  of  medicines,  externally  apply’d,  appears 
probable  from  feveral  phenomena.  Thus  water  will  foak  thro’  the 
pores  of  a fine  bladder,  and  diiTolve  fait  of  tartar,  or  white  fugar, 
contain’d  in  it.  And  I have  prepared  a certain  liquor,  whofe  fumes, 
tho’  not  agitated  by  heat,  would  quickly  penetrate  feveral  membranes 
of  dead  animals,  and  manifeftly  work  on  metalline  bodies  wrapt  up  in 
them.  ’Tis  a known  thing,  that  quick-filver,  outwardly  applied  in 
ointments,  girdles,  &c.  will  get  in  at  the  pores  of  the  (kin,  and  invade 
the  internal  parts  of  the  body  •,  and  remain  there  longer,  and,  per- 
haps, operate  more  than  the  phyfician  defired.  And*  when  once 
the  effluvia  of  thefe  external  remedies  have  gained  admittance  at  the 
cuticular  pores,  *tis  not  difficult  to  conceive  how  they  may  proceed 
further  : for  underneath  the  cuticula,  and  clofe  to  it,  there  are  fo 
great  a multitude  of  capillary  veflels,  that  you  can  fcarce  thruft  a 
fmall  pin  into  any  part,  but  the  point  will  meet  with  and  tear  fome  of 
them  ; as  appears  by  a fmall  drop  of  blood,  that  will  ifiiie  out  at  the 
little  orifice  thus  made.  To  which  inftance  many  others  might  be  ad- 
ded, to  fflew  the  multitude,  and  branchings  of  the  capillary  veflels,  that 
lie  immediately  below  the  fkin,  and,  for  the  moft  part,  carry  blood, 
tho*  fome  of  them  may  contain  other  juices,  and  difcharge  their  re- 
crements by  fweat,  or  infenfible  tranfpiration.  Now,  thefe  fine  capillary 
veflels,  having  their  cavities  immediately  continued  with  larger,  and, 
by  their  means,  with  greater  (till,  which  are  branches  of  the  largeft 
of  all,  the  corpufcles  of  the  medicine,  once  got  into  the  capillary, 
may  have  an  eafy  paflage  into  the  branches  of  the  principal  veins  ; 
and  fo,  by  virtue  of  the  circulation,  come  to  be  quickly  mingled  with 
the  mafs  of  blood,  and  thence  conveyed  to  all  the  parts  of  the  body. 

Thus  it  has  been  often  obferved,  that  arfenical  amulets,  worn  upon 
the  breaft,  tho’  they  fcarce  touched  the  fkin  of  that  part,  produced 
terrible  diforders  in  the  heart,  and  feveral  dangerous  fymptoms  in 
other  parts  of  the  body.  And,  ’tis  recorded  by  credible  authors,  that 
cantharides,  tho’  only  held  in  the  hand,  or  carried  in  the  pocket, 
have  tranfmitted  their  effluvia  as  far  as  the  bladder,  and  there  occa- 
fioned  great  pain,  and  other  pernicious  effects. 

To  the  fecond  objection  againft  fpecific  remedies,  that  if  their  efflu- 
via could  get  entrance  into  the  body,  thefe  are  not  efficacious  enough 
to  have  any  confiderable  effect  upon  any  internal  difeafe  ; I obferve, 
firft,  that  the  number  of  the  corpufcles  which  pafs  from  the  outward 
medicine  into  the  body,  may  be  far  greater,  and,  therefore,  more  con- 
fiderable, than  moft  men  are  apt  to  think.  This  may  be  render’d 
probable,  by  the  great  multitudes  of  odorous,  and,  confequently,  fen- 
fible  expirations,  that  are  continually  emitted,  for  a very  long  time 
together,  by  ambergreafe,  mufk,  civet,  and  much  more  by  fkilful  com- 
pofitions  of  them.  And,  that  alfo  fubtile  effluvia,  even  without  the 
o afiiftance  of  heat,  may  quickly  penetrate  membranes  fo  plentifully, 
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Medicine.  as  to  a<ft  on  folid  bodies  contained  therein,  I have  experimentally  Teen, 
and  made  appear  to  others. 

Secondly,  that  the  corpufcles  of  a.  medicine  may  retain  their  nature 
and  power  of  operation,  notwithftanding  their  being  drained  thro’  the 
fkin.  For  mercury  is  often  found  in  the  form  of  quick-filver,  in  the 
dead  bodies  of  fome  men,  who  had  been  frequently  anointed  with  mer- 
curial unguents.  And,  by  this  means,  a patient  may  be  as  violently 
falivated,  as  if  he  had  fwallowed  mercurial  medicines.  Thus  I have 
frequently  obferved,  that  a little  opium,  mixed  up  with  other  ingre- 
dients for  a plaifter,  would,  by  outward  application,  take  off  the 
acute  pains  of  remoter  internal  parts. 

And,  laftly,  that  the  corpufcles  of  a fpecific  may,  on  feveral  occa- 
fions,  a6l  more  powerfully,  by  getting  in  at  the  pores  of  the  fkin, 
than  if  the  remedy  had  been  taken  at  the  mouth  ; becaufe'  its  par- 
ticles might,  in  the  latter  way,  be  divided,  or  greatly  alter’d,  by  the 
ferment  of  the  ftomach,  by  their  filtration  in  the  inteffines,  and  their 
long  and  winding  paffage  thro’  them  and  the  lymphadu<5ts,  before  they 
arrive  at  the  heart,  to  be  mingled  with  the  blood  ; whilft  the  cor- 
pufcles of  an  external  fpecific,  prefently  after  they  a**e  pad  the  fkin, 
get  into  the  contiguous  capillaries,  and  thence  prefently  pafs  into  the 
fluids,  unalter’d.  Whence  it  appears,  that  thofe  phyficians  are  much 
miftaken,  who  think  a topical  medicine  can,  at  beft,  only  relieve  the 
part  it  is  apply’d  to. 

And,  what  is  more  extraordinary,  bodies  outwardly  apply’d,  may 
prove  fpecifics  for  fome  difeafes,  for  which,  by  the  bare  know- 
ledge of  their  effects,  when  taken  in  at  the  mouth,  they  might  feem 
not  fuited.  Thus  camphire  fwallowed,  is,  in  the  dofe  of  a very 
few  grains,  a great  heater  of  the  blood  •,  and,  in  fome  countries,  ex- 
toll’d  by  phyficians  in  particular  kinds  of  ill-conditioned  fevers  ; yet 
it  is  outwardly  apply’d  to  take  off  thofe  rednefies  of  the  face,  that 
are  thought  to  proceed  from  a heat  of  blood,  and  ufed  in  ointments 
againft  burns.  Thus,  fpirit  of  wine,  which  tho’  lo  hot  when  drunk,  is 
a very  good  remedy  in  burns  •,  elpecially  if  the  part  be  early  moiftned 
therewith.  Bread,  that  is  counted  fo  moderate  and  well-temper’d  an 
aliment  when  eaten,  has,  if  chew’d  and  outwardly  apply’d,  confider- 
able  virtues  in  feveral  external  diforders.  And  I know  an  ancient  and 
experienced  phyfician,  who  ufes  to  purge  fuch  children  as  will  not 
eafily  be  brought  to  lwallow  medicines,  by  applying  fomething  to  their 
navels,  that  does  not  offend  them  by  its  colour,  fmell,  or  griping. 
And  this  himfelf,  more  than  once,  confefs’d  to  me,  is  but  an  ordinary 
aliment,  which  mod  men,  and  I among  others,  have  frequently  taken, 
unprepar’d. 

’Twere  eafy  to  mention  a great  many  external  fpecifics,  from  the 
writings  of  phyficians  •,  but  I purpofely  forbear  it,  becaufe,-  to  fpeak 
freely,  I fufpeeff  that  moft  of  thofe  remedies,  tho*  greatly  extoll’d, 
have  been  but  little  examined  by  the  perfons  who  deliver  them.  And 
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it  may  fuffice  for  my  prefent  purpofe,  to  alledge  a few  inftances,  that  M 
have  been  recommended  to  me  either  by  my  own  experience,  or  that 
of  fome  friends. 

I lived  in  the  fime  houfe  with  a learned  and  judicious  perfon,  who 
being  fubjeft  to  paralytic  fits,  and  to  be  frequently  tortur’d  by  violent 
cramps,  was  ufually,  on  a fudden,  relieved,  by  wearing,  or  handling, 
the  tooth  of  a true  hippopotami,  or  river-horfe.  And  he  affirmed 
to  me,  that  upon  leaving  off  the  ufe  of  it  for  any  confiderable  time, 
either  out  of  curiofity,  or  to  fatisfy  fome  friend,  the  fits  would  return, 
with  violence,  upon  him.  I remember  alfo,  that  having  my  felf  been, 
for  fome  years,  frequently  fubjedt  to  cramps,  and  complaining  of  it  to 
a phyfician  who  had  travelled  into  cold  countries  •,  he  told  me,  that 
he  had  brought  home  with  him  fome  rings,  made  of  the  true  elk’s 
hoof,  from  a place  where  thofe  animals  are  ufually  employ’d  ; and 
that  with  thefe  he  had  cured  many  of  the  cramp  : one  of  them  he 
prefented  me  to  make  trial  with  •,  which  I the  more  willingly  accepted, 
becaufe  he  affured  me,  that  feveral  of  them,  fold  for  genuine,  were 
either  counterfeit,  or  of  no  efficacy.  And,  tho’  I did  not  find,  that 
if  the  cramp  feized  me  in  the  calf  of  the  leg,  the  ring  would  much 
relieve  me  *,  yet  when  the  fits  were  but  moderate,  and  in  other  parts, 
efpecially  the  hands,  I found  my  felf  eas’d  fo  often,  and  fo  fuddenly, 
that  I was  at  firft  furprized  at  it  *,  and  ufed  to  have  the  remedy  laid, 
every  night,  by  my  bed- fide,  to  be  ready  upon  occafion.  And  ~what 
feemed  ftrange,  I feveral  times  found,  when  the  cramp  feized  my  foot, 
or  my  toes,  the  pain  was  quickly  removed,  tho’  1 only  apply’dthe  ring 
to  my  finger. 

An  eminent  phyfician,  difcourfing  with  me  concerning  a patient  of 
his,  that  was  fubjedt  to  a nocturnal  Incontinentia  urm<e  •,  I told  him 
of  an  empyrical  remedy,  and  which,  at  leaft,  feemed  fafe,  tho’  it 
fhould  not  prove  effectual  ; and  it  was  only  a fimple  animal  fubftance, 
to  be  worn  in  a farfenet  bag,  next  the  fkin  •,  for  which  the  phyfician 
long  afterwards  gave  me  thanks,  and  told  me,  he  was  furprized  at  the 
effect  thereof ; but  that  he  obferved,  when  the  patient  had  worn  it,  till 
probably  the  virtue  began  to  decay,  that  is,  till  its  effluvia  werealmoft 
(pent,  he  found  occafion  for  a frefh  remedy. 

I do  not  affirm  that  thefe  appenfa,'  any  more  than  other  remedies, 
will  always  fucceed  *,  and  I think  one  may  affirm  fome  probable  rea- 
fons  for  the  want  of  uniformity  in  their  effects.  But  for  my  prefent 
argument  it  fuffices,  that  they  fometimes  fucceed  •,  fince  that  is  enough 
•to  fhew  it  pbffible,  that  outward  medicines  may -operate  upon  inward 
diflempers.  r . 

A<  young  lady  was  cured  of  a large  tumour  in  her  neck,  fuppos’d  to 
be  fcrophulous,  by  barely  applying  to  it  the  hand  of  a man,  who  died 
of  a lingering  difeafe,  till  fhe  felt  the  coldnefs  thereof  penetrate  to  the 
innermoft  parts  of  the  fwelling  *,  the  operation  being  repeated  more  than 
once  whilft  the  corps  continued  fweet.  This  method  Was  advifed  by 
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Medicine,  one  of  the  moft  candid  and  fkilful  phyficians  of  the  London  college, 
who  gave  me  this  relation,  and  fhewed  me  a very  noble  prefent,  which 
he  received  for  his  advice.  This  remedy  is  mentioned  by  Helmont , 
and  long  before  him,  by  Pliny  \ tho’  its  virtue  generally  feem’d  to  have 
been  difbelieved,  or  forgotten,  till  Francifcus  Ulmus  took  notice  of  a 
cafe  very  like  the  prefent  ; affirming,  that  by  this  remedy  alone,  after 
others  had  been  fruitlefly  employed,  he  knew  a noble  virgin  to  have 
been  perfectly  cured. 

I was,  one  fummer,  obnoxious  to  frequent  bleedings  at  the  nofe,  for 
which  I fometimes  ufed  one  remedy,  and  fometimes  another  •,  and,  for 
the  molt  part,  with  good,  tho’  not  with  fudden  fuccefs.  But  falling 
once  into  a fit,  the  violence  whereof  alarm’d  me,  I refolved  to  try  an 
unufual  remedy,  the  true  mofs  of  a dead  man’s  fkull  *,  which  had  been 
fent  as  a prefent  out  of  Ireland,  where  it  is  more  efteemed  than  elfe- 
where  : this  remedy  I did  not  employ  in  the  ufual  manner,  by  putting 
it  up  my  noftrils  ; but,  notwithftanding  the  brifknefs  of  my  hemorrhage, 
try’d,  whether  the  medicine  would  produce  its  effedt  by  being  only 
held  in  my  hand  ; by  which  means  I found,  to  the  furprize  of  the 
by-ftanders,  that  the  blood  fpeedily  {topp’d  : nor  have  I been  troubled 
with  it  fince  that  time.  But  this  is  far  lefs  ftrange,  than  what  was 
affirmed  to  have  happened  to  one  of  the  molt  eminent  members  of  the 
royal  fociety  ; who,  being  of  a very  fanguine  complexion,  found  himfelf 
fo  violently  affedted  by  the  mofs  of  a human  fkull,  that  fometimes, 
when  he  was  let  blood,  if,  for  curiofity  fake,  he  held  a quantity  of  this 
mofs  in  his  hand,  the  blood  would  ceafe  running  till  he  laid  it  afide. 
This  was  not  only  folemnly  averr’d  to  me  by  himfelf,  but  confirmed 
by  his  ingenious  phyfician,  with  both  whom  I had  a particular  acquain- 
j tance  ; ocherwife  I fhould  have  thought  the  thing  fcarce  credible,  un- 
lefs  imagination,  a faculty  very  ftrong  in  that  gentleman,  contributed 
to  the  ftrange  effedt  of  the  remedy. 

The  external  fpecifics  hitherto  mentioned,  are  afforded  by  vegetables 
and  animals  ; which,  being  bodies  of  a flight  texture,  may  be  fuppofed 
to  have  their  parts  more  volatile  *,  I {hall,  therefore,  produce  two  or 
three  examples  from  the  mineral  kingdom  j the  fubjedts  whereof  arc 
generally  thought  indifpofed  to  emit  effluvia. 

I knew  a phyfician,  who  enjoyed  a good  ftate  of  health,  except 
that  after  a few  hours  fleep,  he  waked  in  the  night  with  great  terrors, 
followed,  for  a long  time,  by  violent  and  frightful  palpitations  of  the 
heart.  To  remove  this  diforder,  he  try’d  all  that  his  art  fuggefted, 
but  without  fuccefs  : happening  afterwards  to  mention  his  cafe  in  a 
company  of  merchants  ; one  of  them  told  him,  he  might  eafily  find 
relief,  from  a remedy  that  had  been  found  efficacious,  both  upon  him- 
felf and  others.  This  he  faid  was  to  take  fiat  and  fmooth  cornelian 
ftones,  fuch  as  they  bring  for  rings  from  the  Eajl-Indies , and  to  few 
eight  or  ten  of  them  to  a piece  of  fcarlet  cloth,  or  fianel,  to  be  hung 
about  his  neck  j fo  that  they  immediately  touch  the  {kin  over-againlt 
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the  heart  and  mouth  of  the  ftomach.  Thefe  the  phyfician  procured.  Mu 
and,  in  no  long  time  after,  receiv’d  great  benefit  therefrom  ; fo  that  L/ 
he,  at  length,  thought,  he  might  fecurely  leave  off  the  ufe  of  thefe 
(tones,  which  he  did  once  or  twice  ; but  finding  the  diftemper  to  re- 
turn each  time,  within  a very  few  weeks  after  fuch  a difufe,  he  re- 
folv’d  to  keep  them  always  on  *,  as  he  had  long  fuccefsfully  done, 
when  he  told  me  this  (lory.  And  to  convince  me  of  the  reality  here- 
of, he  prefented  me  with  fome  of  the  like  cornelians.  But  having  not 
yet  had  an  opportunity  to  make  ufe  of  them,  I (hall  not  conclude  that 
the  remedy  will  always  fucceed  ; but  that  ’tis,  at  leaft,  poffible  fuch 
an  external  remedy  may  be  very  effectual. 

1 fufpedt  that  thofe,  who  firft  made  ufe  of  this  remedy,  had  the 
hint  from  what  Galen  fays  of  the  jafper  ; a ftone,  wherein  we  obferve 
various  colours  ; I my  felf  having  feen  mixtures  of  red  therein,  almoft 
as  deep  as  that  of  cornelians.  Of  this  ftone,  Galen  relates,  that  rings 
were  fometimes  made,  with  a fiery  dragon  engraven  thereon  •,  and 
recommended  as  very  friendly  to  the  ftomach,  being  apply’d  to  the 
mouth  of  it.  And  tho’,  with  lafety,  he  omitted  the  fculpture,  he 
yet  approves  of  the  (tones,  upon  his  own  frequent  experience,  where- 
in he  apply’d  them,  almoft  in  the  manner  of  our  cornelians. 

I lately  mention’d  the  efficacy  of  a cramp-ring,  upon  the  Genus  tier- 
vofum  ; but  it  feems  more  ftrange,  that  a (tone-ring,  worn  on  the  finger, 

(hall  be  able  to  affect  the  mafs  of  blood,  and  particularly  that  de- 
prav’d portion  of  it,  which  nature  fends  to  the  hemorrhoidal  veins  ; 
yet  the  experienced  Monardes , having  defcrib’d  the  blood -ftone,  that  is 
brought  from  New-Spain , and  reprefented  it  as  a jafper,  not  only  com- 
mends it  againft  hemorrhages,  when  apply’d  to  the  bleeding  part,  but 
adds,  “ that  he  has  feen  fome  cured  of  the  hemorrhoidal  flux,  by 
“ conftantly  wearing  upon  their  finger,  rings  made  of  this  ftone”  ; 
and  the  fame  he  declares  of  the  menftrual  flux.  That  fome  kinds  of 
the  Lapis  Nephriticus  are  of  great  virtue,  we  have  the  teftimony  of  the 
judicious  Boetius , and  the  learned  Johannes  de  Laet , whofe  praifes  of  it 
are  confirm’d  by  Monardes  and  others.  But  no  author,  that  I have  met 
with,  fpeaks  more  home  to  our  purpofe,  than  a confiderable  merchant 
of  Leipfic , whofe  extraordinary  observations  are  recorded  by  the  very 
learned  JJntzerus , who,  among  other  remarkable  particulars,  declares, 
the  merchant  affirm’d  to  him,  that  by  wearing  this  ftone,  for  fome 
days,  in  a nephretic  cafe,  the  calculous  matter  was  fo  powerfully 
thrown  off,  that  a multitude  of  fmall  grains  of  fand  were  expell’d  at 
the  corners  of  his  eyes.  And  the  like  effeft  he  had  often  obferv’d  of 
that  remedy  in  feveral  other  perfons.  The  merchant  adds,  that  by 
wearing  the  fame  ftone,  his  wife,  who  was  troubled  with  a great  catarrh, 
found  it  confiderable  cathartic  ; fo  that,  the  firft  day,  (he  was  thereby 
purg’d  tourteen  or  fifteen  times  *,  the  next,  nine  or  ten  times  ; and  after- 
wards, had  her  body  kept  very  open  by  its  means  : and  that  he  found 
this  ftone  operate  as  a purge,  tho*  not  fo  ftrongly,  upon  himfelf. 

* Thus 
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[edicink.  Thus  then,  from  a bare  confideration  of  the  fubjeCt,  have  I (hewn 
fome  of  the  principal  ways,  by  which,  I conceive,  fpecific  medicines 
may  cure  difeafes,  or,  at  leaft,  much  leffen  them.  But  I am  far  from 
denying,  that  there  may  be  many  others,  whereby  the  fame  effects 
may  be  produced. 

And,  as  I did  not  pretend,  that  a fpecific  medicine,  or  nature,  by 
means  thereof,  commonly  effects  a cure  by  any  one  of  the  particular 
ways  propos’d,  exclufive  of  the  reft  ; but  rather  think,  that  two  or 
more  of  them  may  fometimes  concur  to  the  effeCt  •,  fo  neither  did  I 
propofe  to  explain  their  particular  ways  of  working  •,  but  only  to  fhew 
them  in  general.  Nor  do  I,  laftly,  affert,  that  the  means  I have  pitch’d 
upon  are  the  true  and  genuine  ones,  by  which  the  medicine  adls,  but 
propofe  a pofiible  one,  by  which  it  may  adt  *,  fo  that  I only  offer  my 
explanations,  as  poffible,  or  not  improbable  ; which  is  fufficient  to  an- 
fwer  my  defign  in  proving  the  notion  of  fpecific  remedies,  agreeable  to 
mechanical  philofophy. 


SECT.  II. 

The  ufe  of  C INCE  fpecific  medicines  muft,  to  deferve  that  name,  be  very 
fimple  medi-  i3  efficacious,  yet  are,  for  the  moft  part,  either  fimple,  or  very  little 
ernes  recom-  compounded  what  we  have  deliver’d  concerning  them,  affords  me  a 
proper  occafion  to  invite  the  faculty  of  phyfick,  to  the  ufe  of  fuch  re- 
medies, as  are  either  fimple  ; or  when  compofitions  are  neceflary,  to 
employ  no  more  ingredients  than  are  abfolutely  neceffary  to  anfwer  the 
indications. 

This  fort  of  fimple,  or  lightly  compounded  remedies,  I am  induced 
to  prefer  to  thofe  crowded  compofitions,  wherein  men  feem  to  have 
aimed  at  conquering  difeafes  by  the  multitude  of  their  ingredients  *, 
and  this  for  feveral  reafons.  But,  before  I produce  them,  I defire  the 
advantages,  here  afcrib’d  to  fimple  medicines  over  others,  may  be  un- 
derftood  not  in  an  abfolute,  and  indefinite  fenfe,  but  Cateris  paribus. 
From  the  ad-  Firft,  then,  it  is  much  eafier  to  forefee  the  operation  of  a fimple, 
wantage  of  than  0f  a very  compound  medicine  ; fo  that  phyficians  may  proceed 
effea$n&t  eiT  more  fecurely  in  employing  the  former  than  the  latter.  And,  indeed, 
if  I do  not  greatly  miftake,  we  often  prefume  too  much  upon  our 
own  abilities,  in  iuppofing  we  know  before-hand  what  will  be  the 
qualities  and  effects  of  a mixture  of  many  ingredients  of  different  na- 
tures j fince  feveral  bodies,  by  compofition,  and  the  change  of  tex- 
ture confequent  thereon,  receive  great  and  unexpected  alterations. 
Several  manifeft  inftances  of  this  truth,  may  be  met  with  in  colours, 
where  what  is  produced  by  the  mixture  of  bodies,  appears  quite  dif- 
ferent from  that  of  any  of  the  ingredients  employ’d.  As  when  a blue 

folu- 
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folution  of  copper,  made  in  fpirit  of  urine,  produces  with  fyrup  ofMsDiciNF 
violets,  which  is  alfo  blue,  a fair  green. 

Thus,  alfo,  having  put  together  fome  tin&ure  of  iron,  made  with 
good  fpirit  of  vinegar,  and  a volatile  tindlure  of  fulphur  *,  from  acon- 
fufion  of  thefe,  two  very  red  liquors,  there  immediately  arofe  a very 
dark,  and  almoft  inky  mixture,  that  retained  no  rednefs  at  all. 

The  like  remarkable  changes  I have  feveral  times  produced,  by  mix- 
tures, in  feveral  other  qualities  of  bodies,  befides  their  colour,  as  in 
their  odours,  tads,  &V.  And  why  fuch  alterations  may  not  be  alfo 
effected  by  compofition  in  fome  medicinal  qualities  of  bodies,  I cannot 
fee.  Quick-filver,  inwardly  taken,  ufually  caufes  either  no  evacuation, 
or  one  at  the  mouth  *,  but  if  diflolved  in  fpirit  of  nitre,  and  precipitated 
with  fea-falt,  it  yields  a white  precipitate  •,  which  being  edulcorated, 
and  warily  given  in  a juft  dofe,  feldom  fails  to  work,  not  by  faliva- 
tion,  but  by  (tool.  On  the  other  hand,  glafs  of  antimony,  whereof 
a very  few  grains,  given  in  fubftance,  prove  violently  cathartic  and 
emetic  ; yet,  being  diftolved  in  fpirit  of  vinegar,  will  not  ufually  either 
vomit  or  purge  ’,  tho’  the  menftruum  be  drawn  from  it,  and  the  glafs 
given  in  a larger  dofe  than  when  pure  and  unmixed. 

And  tho’  by  fluxing  crude  antimony  with  nitre  and  tartar,  as  in  the 
ordinary  way  of  making  Crocus  metallorum , there  is  produced  a medicine 
fo  very  emetic  and  cathartic,  that  an  ounce,  or  lefts  of  the  wine,  where- 
in it  has  been  infufed,  tho’  without  fenfibly  lofing  its  weight,  willoperate 
ftrongly,  both  upwards  and  downwards.  Yet  I have  known  fome  per- 
fons,  who  would,  without  fcruple,  take  feveral  grains  of  crude  anti- 
mony, in  fubftance  ; and  one  particularly,  who  long  continued  the  ufe 
of  it,  without  being  vomited,  or  purged  thereby.  And  trials,  pur- 
pofely  made,  have  informed  me,  that  if,  inftead  of  falt-petre  and 
tartar,  antimony  be  prepared  with  well  dry’d  fea-falt,  and  a little  fait 
of  tartar,  tho’  both  thefe  amount  not  to  above  half  the  weight  of  the 
nitre  and  tartar  vulgarly  ufed ; yet  the  antimony  well  fluxed  with 
thefe  for  about  an  hour,  is  thereby  fo  altered  and  corrected,  as  to 
afford  an  ufeful  medicine  ; of  which  may  be  given  from  twelve  grains 
to  half  a dram,  or  more,  in  fubftance,  without  ordinarily  working 
either  by  vomit  or  ftool,  but  ufually  by  fweat,  and  fometimes  by  urine. 

Whence  we  fee,  that  antimony  may  be  either  made  a more  dangerous 
or  a more  friendly  medicine,  than  it  is  of  it  lelf,  according  to  the  in- 
gredients wherewith  ’tis  affociated  •,  tho’  thefe  be  in  themfelves  innocent, 
and,  perhaps,  of  kin  to  one  another.  And  even  chymifts,  as  well  as 
other  prefcribers  of  remedies,  fometimes  add  to  a Ample,  fuch  things 
as  rather  deprave,  than  improve  it.  Thus  one  of  their  great  patrons 
complains,  that  flower  of  fulphur,  by  being  fublimed  from  calcined 
vitriol,  &c.  under  pretence  of  purifying  and  fubtilizing  k,  really  ac- 
quires a hurtful  corrofivenefs. 

2.  Another  advantage  of  Ample  medicines  is,  that,  cater  is  paribus.  Their  bein» 
they  are  more  fafe  than  compounds,  efpecially  if  the  patient  be  vale-  more  fafe . 

V o l.  III.  £eee  tudinary. 
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Medicine,  tudinary.  ’Tis  too  frequent,  both  in  herbarifts  and  other  writers  on  the 
Materia  medica,  to  give  us  rather  encomiums,  than  impartial  accounts, 
of  the  fimples  they  treat  of.  Thus  they  enumerate  and  magnify  all 
the  virtues  they  have,  and  fometimes  more  than  they  have  j without 
taking  notice  of  their  ill  qualities  •,  upon  whofe  account,  neverthelefs, 
they  may  be  inconvenient,  hurtful,  and  dangerous  to  fomeconftitutions : 
as,  in  particular  cafes,  feveral  perfumes,  tho’  very  grateful  and  re- 
frefhing  to  molt  men,  are  yet  very  hurtful  to  many  women,  and  efpe- 
cially  to  the  hyfterical.  I have  known  the  fimell  of  mulk  greatly 
diforder  an  eminent  perfon,  tho’  otherwife  of  a robufl  conftitution.  I 
have  alfo  known  feveral  perfons  of  both  fexes,  very  much  offended 
by  the  fcent  of  rofes.  Wormwood,  tho’  for  many  purpofes  an  excellent 
plant,  has  been  fo  often  found  to  difaffedl:  the  head  and  eyes,  that  I 
have,  for  fome  years,  forbore  it  my  felf,  for  fear  of  the  head-ach,  and 
forewarn’d  others  of  it  whofe  eyes  are  weak.  I am  acquainted  with 
a very  learned  phyfician,  who,  tho’  he  has  naturally  very  good  eyes, 
found,  upon  an  obftinate  trial,  that  the  plentiful  ufe  of  wormwood, 
in  wine  and  beer,  fo  greatly  decayed  his  fight  by  degrees,  that  at 
length  he  could  not  read  a gazette  without  fpedfacles  ; but  by  bare- 
ly leaving  off  the  ufe  of  that  plant,  he  quickly  recover’d  the  vigour 
of  his  eyes.  This  relation  I had  from  himfelf,  foon  after  the  thing 
happened'. 

And  I queflion  not  that  we  might  find,  upon  ftridt  enquiry  into  the 
nature  of  fimples  and  medicines,  many  that  have  bad  qualities, 
unobferved  by  phyfical  authors.  I have  more  than  once  foretold 
fome  hurt  that  patients  would  receive,  by  the  ufe  of  applauded  me- 
dicines, prefcribed  them  by  confiderable  men  *,  when,  upon  their  author 
rity,  my  warnings  were  neglected,  and  the  ufe  of  the  remedies  unhappily 
perfifted  in.  I once  faw  in  the  hands  of  a learned  traveller,  an  Arabic 
manufcript,  about  the  Materia  medica , the  method  whereof  feemed 
more  accurate  than  any  thing  I had  met  with  on  that  fubjeft.  For 
the  author  had  been  fo  wary,  that,  after  the  columns  wherein  he 
taught  the  virtues,  dofes,  ific.  of  every  drug,  he  had  a diftinft  one 
for  its  bad  qualities,  with  the  conftitutions  and  difeafes,  wherein  the 
ufe  of  it  might  be  dangerous  or  inconvenient.  I think  it,  therefore, 
reafonable  to  fufpedt,  that,  where  a great  many  ingredients  are  blended 
into  a fingle  medicine,  one  or  other  of  them  may  have  different  ope- 
rations from  thofe  defigned  by  the  phyfician  •,  and,  by  awakening  fome 
ileeping  ferment,  produce  a new  diftemper,  or  excite  and  actuate  fome 
other  hoftile  matter,  that  lay  quiet  before,  and  which  would  have  been 
gradually  fubdued  by  nature,  had  it  not  been  unfeafonably  rouzedr 
and  afiifted  by  fome  ingredients,  that,  perhaps,  was,  without  any  rea- 
fon,  added  to  the  medicine.  I have  had  fo  many  unwelcome  proofs 
of  this  in  my  felf,  that  it  engages  me  the  more,  to  caution  others  a- 
gainft  the  like  inconvenience. 

3.  Another 
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3.  Another  benefit  accruing  from  the  ufe  of  fimple  medicines,  is.  Medicine. 
that  thereby  the  patient  may,  without  burdening  his  ftomach,  or 
naufeating  the  remedy,  take  a larger  dofe  thereof,  or  of  that  ingredient,  Commo^lous 
wherein  the  virtue  chiefly  refides.  Phyficians  are  often  obliged  to^°’ exn  !<l°r 
flint  themfelves  in  the  dofe  of  a medicine,  for  fear  of  difgufting 
the  patient,  or  opprefling  his  ftomach.  Now  when  there  are  many 
things  heap’d  together  in  a moderate  dofe  of  a compounded  medicine, 
the  fuperfluous,  or  lefs  efficacious  ingredients,  muft  necefiarily  take  up 
a confiderable  part  of  that  determinate  dofe  ; and,  confequently,  leave 
proportionably  lefs  of  the  more  appropriated,  or  ufeful  ingredients 
therein. 

To  fay,  that  all  the  ingredients  crowded  into  a great  compofition, 
are  proper,  and  conduce  to  the  fame  purpofe,  is,  I doubt,  not  always 
true. 

If  a baker,  to  make  the  beft  bread  he  can,  for  a perfon  of  a weak 
ftomach,  fhould,  to  wheat  flower,  add  the  meal  of  rye,  barley,  and 
oats  *,  tho’  all  thefe  ingredients  be  good  and  nourifhing,  and  each  of 
them  ufed  to  make  bread,  yet  no  body  would  take  him  for  a fkilful 
baker  ; and  but  few  prefer  this  compounded  bread,  to  that  more 
fimple  fort  made  of  wheat  alone.  So  to  make  good  gun-powder,  a 
fkilful  man  would  not,  to  falt-petre,  brimftone,  and  charcoal,  add  wax, 
rofin,  and  camphire*,  tho’  thefe  are  very  inflammable  fubftances  as  well 
as  fulphur.  And  thus  to  prepare  a cordial-water,  whereof  a fmall 
quantity  were  to  be  given  to  a fainting  perfon,  you  would  not,  with 
fpirit  of  wine,  or  brandy,  mix  mead,  cyder,  &c.  tho’  each  of  thefe 
be  a fpirituous  liquor. 

Gum  arabic  is  prefcribed  in  feveral  compofitions,  as  proper  to  miti- 
gate the  fharpnels  of  urine  ; but,  by  reafon  of  the  quantity  of  the 
other  ingredients,  wherewith  ’tis  ufually  mix’d  and  clogg’d,  no  more 
than  a fmall  proportion  of  it  comes  to  a dofe  ; wherefore,  leaving 
out  all  other  things,  I have  given  a dram,  or  more  of  it,  at  once, 
in  powder,  mix’d  with  fome  convenient  vehicle,  and  found  very 
confiderable  effedts  from  it.  And  I remember,  that  a gentleman  of 
great  note,  coming  to  bid  me  farewel  before  he  entred  upon  a trouble- 
forre  journey,  to  fome  mineral  waters,  for  a very  painful  fharpnefs 
of  unne  ; I knowing  the  cafe  to  be  neither  venereal,  nor  from  the 
ftor;  in  the  bladder,  defired  him,  before  he  went,  to  make  ufe  of 
this  powder’d  gum,  once  or  twice  a day  ; by  which  means  he  thought 
himfelf  quite  cured,  and  forbore  profecuting  his  journey,  not  only  for 
that  year,  but  the  next.  Againft  the  chin-cough  in  children,  which 
often  fruflrates  the  endeavours  of  phyficians,  I have  not  known  any 
magifterial  compofition  fo  effectual,  as  the  fimple  juice  of  penny-royal, 
a little  fweetned  with  fugar-candy  •,  and  given  from  time  to  time  in 
the  quantity  of  a child’s  fpoonful.  There  are  many  and  obvious 
examples  of  the  great  efficacy  of  fo  fimple  a remedy  as  aflfes  milk, 
which  yet,  in  fome  cafes,  I think  inferior  to  that  of  goats,  if  taken 
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Medicine,  in  a lufficier.i  o' entity,  and  for  a competent  time.  There  are  alfo 
many  inftanccs  of  dangerous  and  ftubborn  difeafes,  that  have  been 
cured  by  common  cows  milk,  when  drunk  very  plentifully,  and  for 
a long  time  together.  Perhaps,  it  is  no  lefs  remarkable,  that  in  a few 
days  time,  diarrheas  and  dyfenteries  are  happily  and  eafily  cured,  as 
I have  fometimes  known  them,  by  the  bare  ufe  of  fo  (light  a remedy 
as  milk,  wherein,  whilft  it  is  gently  boiling,  an  equal  quantity  of  fair 
water  is  added,  little  by  little,  till  at  laft  there  remains  but  as  much 
liquor,  as  the  milk  alone  amounted  to  at  firft.  This  fimple  alimenta! 
medicine,  being  freely  ufed  for  common  drink,  has  been  very  frequently 
found  to  cure  different  kinds  of  fluxes,  even  in  Ireland , where  they 
are  endemical.  I have  formerly  recommended  Paronychia  foliis  rutaceis , 
againft  that  ftubborn  difeafe,  the  king’s-evil  •,  but  muft  not  here  omit 
a notable  confirmation  of  the  utility  of  an  alterative  fimple,  given  in 
a confiderable  quantity.  A phyfician  whom  I knew,  was  fent  for  to 
a fcrophulous  patient,  in  whofe  throat  he  found  a tumour  fo  large, 
and  fo  unluckily  feated,  that  greatly  comprefting  the  cefophagus,  it 
render’d  deglutition  exceeding  difficult ; the  tumour  was  likewife  fo 
hard  and  ftubborn,  as  not  to  be  difcufs’d,  nor  brought  to  fuppuration  ; 
whence  the  patient  was  put  in  imminent  danger  of  being  ftarv’d.  In 
this  ftrait,  the  phyfician  remembring  the  charadter  I had  given  oi 
whitlow-grafs,  fent  about  the  country  to  get  all  that  could  be  pro- 
cured ; and  at  firft  gave  a little  of  it,  in  the  form  of  infufion,  in  fuch 
liquid  aliments  as  the  patient  was  able,  tho’  with  great  difficulty,  to 
get  down  : and  having,  by  this  means,  after  fome  time,  gradually 
made  the  deglutition  more  eafy,  he  gave  the  remedy  in  greater  plenty, 
to  imbue  the  whole  mafs  of  blood,  and  juices  of  the  body,  with  the 
virtue  of  the  herb  i whereby  the  tumour  was  at  length  diffolved,  and 
the  patient  lecured. 

And  tho’  I might  here  enumerate  the  virtues  of  fome  other  fimple 
remedies,  plentifully  given,  I fhall  rather  obferve,  in  general,  that 
feveral  alterative  fimples  would,  doubtlefs,  be  found  far  more  effectual 
than  is  commonly  thought,  if  they  were  given  in  a very  large  dofe, 
and  continued  for  a competent  time.  And,  probably,  many  phyficians 
would  not  be  fo  forward,  as  they  are,  to  rejedt  either  fpecific  or  fimple 
remedies,  if  they  allow’d  them  as  fair  a trial  as  their  own  pre- 
feriptions  ; fuch  as  the  officinal  chalybeates,  the  Spaw  or  'Tunbridge 
waters,  the  decoctions  of  guaiacum,  &V.  which  they  often  give,  with 
many  intermediate  helps,  for  a month  or  fix  weeks,  or  fometimes  two 
months  together,  without  expedting  they  fhould  perform  the  cure  in  a 
few  days. 

Eafily  pro-  4-  The  fourth  confideration,  that  recommends  the  ufe  of  fimple 
tumble.  medicines,  is,  that,  cateris  paribus , they  are  more  eafily  procured  than 
compounds.  This  affertion  needs  little  proof.  And,  where  feveral 
fimples  are  required,  one  or  more  of  them  may  often  prove  difficult 
to  be  got } and  all  of  them  will  ftill  be  troublefome  to  form  into  a 
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compofition.  How  ufeful  the  knowledge  of  parable  remedies  is,  l need  Medicine. 
not  here  endeavour  to  prove  ; but  fhall  add,  that  fome  medicines  are 
eafily  obtained,  without  reforting  to  the  fhops  of  apothecaries  ; fince 
thofe  of  artificers  are  often  furnifh’d  with  them.  Thus  among  mafons, 
and  bricklayers,  we  commonly  meet  with  quick-  lime,  whofe  bare  in- 
fufion,  in  common  water  is,  of  it  felf,  an  excellent  medicine  in  feve- 
ral  cafes  ; and,  as  experience  has  taught  me,  may  be  made  the  bafis 
of  feveral  good  remedies,  both  external  and  internal  : among  the  lat- 
ter of  which,  may  be  reckon’d  an  ointment,  that  I ufually  keep  by  me, 
againft  burns,  made  only  by  beating  up  flrong  lime-water,  with  as 
much  good  linfeed  oil,  as  can  be  made  throughly  to  incorporate  with 
it  into  a white  unguent. 

The  linfeed  oil,  which  is  to  be  had  in  the  fhops  of  varnifhers  and 
painters,  exhibited,  alone,  in  a large  dofe,  as  that  of  feveral  ounces 
at  a time,  I have  known  prove  very  ferviceable  in  breaking  pleuritical 
empyema’s.  Simple  oil  of  turpentine  alfo,  that  may  be  ufually  had 
in  the  fame  fhops,  is  a noble  remedy  in  many  difeafes.  And  I have 
receiv’d  great  thanks,  both  from  phyficians  and  chirurgeons,  for  re- 
commending the  ufe  of  it  to  them  in  wounds  *,  and,  particularly, 
where  one  would  expedt  little  from  it,  in  the  ftanching  of  blood,  if 
it  be  feafonably  apply’d  very  hot  to  the  wounded  parts  •,  whilft  it  alfo 
greatly  promotes  a good  digeftidn.  A chirurgeon  to  a great  monarch, 
and  one  of  the  moft  fkilful  men  I ever  met  with  of  his  profeflion,  con- 
fefs’d  to  me,  that  in  an  admir’d  cure,  which  he  perform’d  of  a defperate 
gangrene,  in  an  eminent  perfon,  very  aged,  and  altnoft  bed-rid,  the 
medicine  he  afcrib’d  moft  to,  was  the  oil  we  were  fpeaking  of.  And  be- 
caufe  he,  and  others,  frequently  ufe  fpirit  of  wine  with  good  fuc'cefs, 
in  gangrenes,  which  being  fuppos’d  incapably  of  mixing  with  oil  of 
turpentine,  I thought  it  might  prove  of  fervice  to  practitioners,  to  be 
able  to  make  a mixture  of  the  two,  that  might,  probably,  be  more 
penetrant  than  the  one,  and  lefs  fugitive  than  the  other.  Such  a mix- 
ture I eafily  made,  by  digefting,  for  a while,  and  ftrongly  fhaking, 
from  time  to  time,  about  equal  parts  of  good  oil  of  turpentine,. and 
throughly  dephlegm’d  fpirit  of  wine,  till  by  imbibing,  or  diflolving, 
great  ftore  of  the  oleaginous  parts,  the  liquor  obtain’d  a yellow  colour  : 
for  which  reafon  I call  it  the  tindture  of  oil  of  turpentine. 

There  is  another  fimple,  to  be  found  in  the  fhops  of  colour- fellers, 
which,  tho’  very  offenfive  to  the  taft,  and  fomewhat  difagreeable  to 
the  ftomach,  hath  a very  great  anti-nephritic  virture.  I procured  it 
with  difficulty,  from  a very  extraordinary  chymift,  who,  tho’  a fparing 
commender  of  remedies,  extoll’d  this,  as  the  beft  he  ever  met  with 
to  cure  the  ftone,  where  it  was  not  too  big  to  pafs,  and  to  prevent 
the  increafe  of  it  where  it  was. . I have  alfo  known  it  us’d  glyfter-wife, 
with  very  good  fuccefs,  in  a fit  of  that  difeafe  but  inwardly,  I had 
no  occafion  to  try  it,  except  upon  my  felf  : and  judging  it  innocent, 
as  indeed  I found  it  rather  anodyne  than  forcing,  I took  it  now  and 
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Medicine,  then,  mix’d  with  oil  of  fweet  almonds,  to  allay  the  tail,  as  a prefer- 
vative  from  the  gravel  ; for  which  purpofe,  I thought  it  more  mani* 
feftly  effedtual,  by  ldfening  either  the  bulk  of  the  grains,  or  the 
quantity  of  the  kind,  or  both,  than  any  of  the  remedies  I had  ufed, 
with  the  lame  view,  for  feveral  years  before  ; yet  I fcarce  took  a quar- 
ter of  the  dofe,  prefcrib’d  by  the  perfon  who  communicated  the  me- 
dicine to  me.  His  order  was,  to  take,  from  time  to  time,  either  by 
it  felf,  or  in  fome  convenient  vehicle,  two  or  three  ounces  of  the  ftale 
exprefs’d  oil  of  walnuts.  , 

Before  I leave  the  fhops  of  tradefmen,  I (hall  take  notice  of  one 
medicine  more,  that  feems  to  have  been  firft  lodg’d  there,  and  from 
thence  tranflated  into  the  fhops  of  apothecaries.  The  medicine,  I 
mean,  is  Cajlile  or  Venetian  foap  j which  being  a body,  abounding 
with  alkaline  falts,  and  oleaginous  parts  well  combined,  invited  me  to 
make  fome  experiments  with  it,  as  a fubftance  applicable  to  phyfical 
ufes.  As  to  its  medicinal  virtues,  ’tis  prevalent  againft  the  jaundice  ; 
for  which  purpofe,  as  I have  been  inform’d,  ’tis  in  great  requefl  among 
fome  fkilful  men  in  Holland  \ and  experience  has  recommended  it  to  me 
againft  the  ftone  : but  that  for  which  I chiefly  prize  it,  is  its  virtue 
in  cafe  of  making  bloody  urine.  A confiderable  merchant  of  Cork,  in 
Ireland , being  affiidted  with  this  diftemper,  in  fo  violent  a degree,  as 
to  be  thereby  unqualified  for  his  bufinefs  •,  I advifed  him  to  fcrape  as 
much  Cajlile  foap  into  a fpoon,  as  it  would  conveniently  hold,  without 
being  prefs’d,  that  is,  near  a dram  in  weight  •,  and  having  fill’d  the 
vacant  part,  with  fome  convenier.r  vehicle,  to  fwallow  it,  and  wafh  it 
down  with  a large  draught  of  the  fame  liquor  ; repeating  the  dofe 
twice  or  thrice  a day,  if  need  required.  The  manifeft  relief  he  found, 
by  this  feemingly  defpicable  medicine,  within  two  or  three  days,  in- 
vited him  to  continue  the  ufe  of  it  a while  longer  ; by  which  means 
he  has  now,  for  fome  years  together,  liv’d  quite  free  from  his  diftem- 
per, without  fcrupling  to  ride  on  horfeback  as  his  occafions  require^ 
This  gentleman  farther  told  me,  he  had  advifed  the  fame  remedy 
to  feveral  others  in  the  like  cafe,  who  were,  likewife,  happily  cured  by 
the  ufe  of  it. 

And  likely  to  5.  The  laft,  and  principal  reafon,  that  induces  me  to  wifh  phyficians 
improve  the  would  employ  Ample  remedies,  as  much  as  pofiible,  is  its  beirig  one 
of  the  likelieft  ways,  and,  perhaps,  abfolutely  neceflary  to  promote 
the  practical  knowledge  of  the  Materia  medica  •,  for,  whilft  a multitude 
of  ingredients  are  crowded,  or  confounded,  in  one  receipt,  ’tis  almoft 
impoflible  to  know,  with  any  certainty,  to  which  of  the  fimples  the 
good  or  bad  effedt  of  the  remedy  is  to  be  afcrib’d  ; or  whether  it  be 
not  produc’d  by  a power,  refulting  from  the  particular  qualities  of 
them  all,  united  under  one  temperament,  and  afting,  conjointly,  as  a 
whole.  So  that  by  this  method,  of  jumbling  fimples  into  compounds, 
I fee  not  how,  in  many  ages,  men  will  be  able  to  difcover  the  true 
qualities  of  the  particular  bodies,  compriz’d  in  the  Materia  medica , 
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On  the  other  hand,  when  a phyfician  often  employs  a fimple,  and  ob-  Medicine. 
ferves  its  effect  •,  the  relief  or  prejudice  of  the  patient,  may  very  pro- 
bably,  if  not  with  medical  certainty,  be  aferib’d  to  the  good  or  bad 
qualities  of  that  particular  remedy. 

And  this  difficulty,  of  difeerning  what  particular  ingredient  of  a 
very  compounded  medicine  helps,  or  hurts  a patient,  is  much  increas’d 
to  thofe,  who  affe£t  to  preferibe  compofitions  of  compounds.  As  when 
Venice- treacle,  which,  alone,  confifts  of  above  fixty  feveral  fimples,  mi- 
thridate,  and  the  like,  are  thrown,  as  fo  many  fingle  ingredients,  into  a 
medicine.  I had  once  fome  thoughts  of  drawing  up  a difeourfe  upon  the 
difficulties  of  the  medicinal  art,  and  had  provided  many  materials  for 
fuch  a work,  which  I afterwards  laid  afide,  for  fear  it  ffiould  be  mif- 
employ’d,  to  the  prejudice  of  worthy  phyficians.  But,  among  the 
difficulties  that  then  occurred  to  me,  I ffiall  mention  one,  viz.  that 
*tis  a harder  work  than  moil  men  think,  to  difeover  fully  the  nature, 
or  the  good  and  bad  qualities,  in  reference  to  phyfic,  of  any  fingle 
plant,  or  other  fimple  of  the  Materia  medica.  For,  befides  the  great 
difference  that  there  may  be  in  plants  of  the  fame  denomination,  ac- 
cording to  the  climate,  the  foil,  the  goodnefs  of  the  feeds  that  pro- 
duce it,  the  culture,  or  want  of  it,  the  time  of  the  year,  the  feafon- 
ablenefs,  or  intemperature  of  the  weather,  the  time  and  manner  of 
gathering  and  keeping  it,  the  parts  of  it  that  are,  and  thofe  which  are 
net  made  ufe  of,  together  with  numberlefs  other  circumftances ; befides 
all  thefe,  I fay,  the  unheeded  textures  of  parts,  that  are  thought  of 
an  uniform  nature,  and  the  length  of  time  during  which  they  have 
been  kept,  without  being  fufpedted  to  be  fuperanuated,  i£c.  may  fo 
greatly  vary  the  nature  of  a plant,  that  I have  fometimes,  almoft  in  a 
trice,  feen  a notable  difparity  in  the  parts  of  the  lame  frelh  leaf  of  a 
common  herb.  And,  what  is  very  remarkable,  I have  found,  by  trial 
purpofely  made,  that  fome  feeds,  of  common  ufe  in  phyfic,  will,  by 
being  diftilPd  at  one  time  of  the  year,  afford  an  acid  fpirit,  or  liquor  ; 
but,  at  another  time  of  the  year,  tho’  diftilPd  the  fame  way,  without 
any  addition,  a kind  of  urinous  one,  that  contains  a volatile  fait ; which 
in  fmell,  tail,  and  feveral  operations,  appeared  to  have  a great  affinity 
with  the  volatile  fait  of  urine,  or  that  of  hartlhorn.  And,  indeed,  fo 
many  things  may  be  pertinently  propos’d  to  be  enquired  into,  with 
relation  to  any  particular  plant  made  ufe  of  by  phyficians,  that, 
perhaps,  they  would  be  lefs  inclined  to  throw  numbers  of  them  into 
one  compofition,  if  they  were  aware,  how  much  uleful  employment 
the  difeovery  of  the  qualities  of  a few  fingle  plants  would  afford  them. 

Yet,  without  knowing  the  properties  of  the  feparate  ingredients,  that 
a phyfician  preferibes,  it  will  be  fcarce  poffible  for  him  to  know,  with 
fufficient  cortainty,  how  the  medicine  made  up  of  them  will  be  qua- 
lified and  operate.  And  I the  lefs  fcruple  to  make  this  reflexion, 
becaufe  Galen  himfelf  exprefly  afferts,  that  “ ’tis  ablblutely  impoffible 
i “ to 
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Medicine.  “ to  ufe'a  compound  medicine  properly,  without  being  perfectly  ac- 
“ quainted  with  the  virtue  of  the  fimples  that  compofe  it.” 

I prefume  it  will  be  eafily  allowed,  that  much  of  what  has  been 
faid  in  favour  of  fimple  medicines,  may  be  extended  to  many  of  the 
remedies  afforded  us  by  chyrniftry.  For,  without  now  entering  into 
the  quefcion,  whether  the  (pirits,  oils,  and  falts,  obtained  by  the  fire, 
are  principles  in  the  ftridt  fenfe  of  the  word  ; it  will  fcarce  be  doubted, 
that  the  fpirit,  the  oil,  or  the  fait  of  a mixed  body,  chymically 
refolved,  is  fo  (lightly,  or  unequally  com pofed,  that  the  ingredient 
whence  it  takes  its  name,  is  far  more  predominant  there,  than  when 
combined  with  others  in  the  entire  or  uncompounded  concrete.  And, 
that  fuch  fuppofed  principles,  or  medicines,  of  a fimple  order,  will 
prove  very  efficacious,  may  be  juftly  argued  from  the  great  and  bene- 
ficial effecls  of  oil  of  vitriol,  fpirit  of  urine  (a  medicine  of  great  ufe 
both  externally  and  internally)  fpirit  of  hartffiorn,  fpirit  of  nitre, 
fpirit  of  wine,  and  oil  of  turpentine  : of  which  laft  I ffiall  add,  that, 
befides  the  virtues  already  afcribed  to  it,  whilft  it  retains  its  fimpli- 
city,  it  may,  in  many  cafes,  be  employed  as  a menftruum  ; and,  by 
being  combined  with  an  ingredient  or  two,  be  made  to  afford  various 
medicines  •,  which,  tho’  but  little  compounded,  are  of  great  virtue. 
For,  I have  found  it  readily  diffolve  camphire,  maftic,  and  fome  other 
gums,  of  which  balfams  may  be  made  ; and  others  may,  by  the  help 
of  the  fame  liquor,  be  obtained,  even  from  feveral  mineral  and  metal- 
line bodies.  I will  not  infift  on  fo  known  a medicine  as  the  common 
terebinthinate  balfam  of  fulphur,  tho’  this  be  a remedy,  which,  as 
much  as  ’ tis  peculiarly  extoll’d  for  difeafes  of  the  lungs,  has  virtues 
unconfined  to  thediftempers  of  that  part  ; fince  both  I,  and  fome  I re- 
commended it  to,  have  found  it  very  effectual,  outwardly  apply’d,  in 
troublefome  hemorrhoidal  pains  and  tumours  : and  experience  inclines 
me  to  think  its  virtues  may  not  be  much  greater  in  pulmonic,  than  in 
paralytic  diftempers  ; in  the  latter  of  which  it  may  be  ufed  not  only 
outwardly,  but,  to  more  advantage,  inwardly,  and  that  in  a pretty 
large  dole,  with  a cephalic,  and,  in  fome  cafes,  an  anti-fcorbutic 
vehicle.  But  I ffiall  rather  take  notice,  that,  perhaps,  it  will  be  found 
worth  while  to  try,  at  lead  in  external  diforders,  the  ufe  of  feveral 
tindlures,  and  consequently  balfams,  that  may  be  obtained  by  the  help 
of  oil  of  turpentine,  from  fome  folid  mineral  bodies  ; by  which  I have 
found,  upon  trial,  this  liquor  may  be  tinged  •,  and  among  them,  I 
ffiall  name,  befides  crude  zink,  crude  antimony,  and  even  crude  cop- 
per, a noble  fubjedt,  antimonial  cinnabar  ; from  whence,  tho’  I could 
draw  a fine  tindture,  I had  not  opportunity  to  make  trial  of  fo  pro- 
mifing  a medicine. 

*rbat  chymi - 6.  And  as  for  fuch  other  medicines  as  are  not  made  by  bare  ana- 

cal  remedies,  lyfis,  but  by  fynthefis,  or  compofition  -,  tho’  I think  an  experienced 
atfo,  Jbould be  chymift  may,  in  many  cafes,  with  lefs  uncertainty  than  a Galenifi , 
forefee  what  quantity  the  mixed  body  this  way  produced,  may  have  ; 

yet 
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yet  I could  wifh,  that  chymids  were  more  fparing  in  the  number  of  Medicine'.' 
the  ingredients  they  employ,  to  compofe  a fingle  medicine.  For  mod 
of  the  arguments  that  fflew  the  advantage  of  fimple  remedies,  are  alfo 
applicable  to  chymical  ones. 

In  many  cafes,  preparations,  fkilfully  diverfifyed,  may  be  ufefully 
fubdituted  for  compofition  ; fince  one  body  dextroufly  expofed  to 
different  operations,  may  acquire  as  various,  or  as  confiderable  quali- 
ties, as  would  accrue  to  it  by  the  addition  of  fuch  other  materials,  as  an 
ordinary  chymift  would,  in  all  probability,  affociate  with  it.  Thus, 
not  to  mention  quick-filver,  antimony  alone,  or  affociated  with  one  or 
two  ingredients,  may  afford  a variety  of  medicines,  capable  almoft  of 
furnifhing  a (hop  *,  or,  at  lead,  to  anfwer  the  phyfician’s  intention, 
when  he  would  employ  an  emetic,  a cathartic,  a diaphoretic,  a deob- 
ftruent,  a diuretic,  a bezoardic,  or  cordial  medicine  ; to  pafs  over  the 
other  remarkable  qualities . that  may  be  found  in  fome  antimonial 
preparations. 

Again,  without  bringing  together  a chaos,  or  any  great  number  of 
ingredients,  one  or  two  auxiliary  ones,  if  judicioufly  chofen,  and  fkil- 
fully managed,  may  often  produce  more  efficacious  remedies,  than 
the  admirers  of  pompous  proceffes  would  exped.  The  violently 
emetic,  and  purgative  virtue  of  glafs  of  antimony,  per fe , may  be,  as 
we  have  feen,  more  powerfully  correded  by  mere  diddled  vinegar,  than 
by  many  famous  domachic,  or  cordial  elixirs,  and  other  eloborate 
preparations.  And,  fometimes,  a feemingly  improper  addition  may 
not  only  corred,  but  give  new  and  unexpeded  virtues  to  a drug. 

Thus,  tho’  corrofive  fublimate  be  a very  pernicious  and  fretting  mer- 
curial concrete,  yet  by  adding,  and  carefully  uniting  to  it,  an  equal 
weight  of  running  mercury,  there  is  thence,  by  fublimation,  obtained 
a compound,  which,  in  fkilful  hands,  may  be  ufefully  employed,  not 
only  in  fome  venereal  affedions,  but  in  feveral  other  didempers.  And 
this  preparation,  call’d  Mercurius  dulcis , being  carefully  made  and 
apply’d,  will  greatly  allay  even  the  ffiarpnefs  both  of  fome  emptying 
medicines,  and  of  fome  peccant  humours.  I remember,  I had  an  op- 
portunity to  obferve  its  efficacy  in  a dubborn  dyfentery,  that  had 
baffled  the  remedies  of  an  eminent  phyfician.  But,  tho’  a reflexion 
on  the  virtue  I knew  this  medicine  to  have,  in  allaying  fharp  hu- 
mours, and  redding  putrefadion,  might  judly  give  me  a favourable 
opinion  of  it  in  this  cafe  ; yet  not  thinking  my  own  experience  diffi- 
dent, I imparted  it  to  an  ancient  and  experienced  chirurgeon  of  the 
army,  who  frankly  confefs’d,  that  this  was  his  great  Arcanum,  where- 
with he  had  cured  many  hundreds  of  foldiers  of  the  like  diflemper. 

But,  as  my  way  is  to  give  from  eight  to  flfteen  grains  of  it,  for  a dofe, 
made  up  with  a little  rhubarb,  or  other  ingredient,  that  would 
make  it  work  once  or  twice  *,  (for  the  dylentery  it  felf  helps  to  carry 
off  the  medicine)  he  made  it  up  ■with  fugar  and  the  mucilage  of  gum- 
dragon,  into  lozenges  ; each  whereof  might  contain  from  near  a fcruple 
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to  half  a dram,  of  the  Mcrcurius  dulcis  : and  of  thefe  he  order’d  the  fol- 
diers  to  take  one  at  a time,  without  hindering  their  march  *,  only  gi- 
ving them  a great  caution,  that  nothing  of  it  fhould  flick  between  their 
teeth,  or  in  their  throats. 

But  the  efficacy  of  this  fimple  preparation  of  mercury,  is  much  in- 
ferior to  that  more  fimple  one  of  gold,  made  after  the  fame  manner, 
in  two  different  countries,  by  two  dextrous  phyficians,  both  of  them 
my  acquaintance.  For,  tho’  I had  been  long  prejudiced  againft  the 
pretended  Aurum potabile,  and  other  boafted  preparations  of  gold,  for 
moft  of  which  I have  {till  no  great  efteem  •,  yet  I faw  fuch  extraordi- 
nary and  furprizing  effe&s  from  the  tindture  of  gold  I fpeak  of,  upon 
perfons  of  great  note,  with  whom  I was  particularly  acquainted,  both 
before  they  fell  defperately  fick,  and  after  their  flrange  recovery  ; 
that  I could  not  but  change  my  opinion  for  a very  favourable  one,  as  to 
fome  preparations  of  gold.  But  tho’  this  fimple  medicine  can  only  be 
made  in  fmall  quantities,  and  that  too  not  without  a great  deal  of 
pains  and  time,  I can  fpeak  thus  circumflantially  of  it,  becaufe  by  the 
kindnefs  of  the  artifls,  and  the  pains  I had  bellowed  in  working  upon 
the  fame  fubjecl  they  ufe  for  their  menllruum,  I fo  far  knew,  and 
partly  faw  the  preparation  of  it,  as  to  apply  what  has  been  faid,  to 
the  prefent  occafion.  There  is  here  but  a fingle  ingredient  affociated 
to  the  gold,  and  that  comes  from  above,  and  is  reputed  one  of  the 
fimpleft  bodies  in  nature  ; two  or  three  ounces  of  which  may  be  taken 
altogether  unprepared,  without  the  leaft  inconvenience.  Yet  the  dofe 
of  this  almoft  infipid  medicine,  that  was  given  to  an  old  courtier  in  a 
violent  apoplexy,  after  other  remedies  had  by  fkilful  men  been  ufed  in 
vain,  was  but  fix  or  eight  drops. 

In  another  very  ancient  and  corpulent  perfon,  the  dofe  was  greater ; 
the  tindture  being  then  more  unripe,  and  diluted  : but  the  effect  was 
as  fudden,  tho’  the  patient  were  not  bled  ; and  tho’  there  was  not  in 
either  of  thefe  cafes  any  remarkably  fenfible  evacuation  made.  The 
two  perfons  thus  recover’d  are  yet  alive.  The  fame  medicine,  a 
while  after,  faved  the  life  of  another  gentleman,  whom  I knew,  that 
having  lain  above  two  and  twenty  daysfick  of  an  ill-conditioned  fever, 
was  condemned  by  three  phyficians  one  whereof  told  me,  that  he 
could  notout-live  the  next  morning  ; yet,  upon  taking  of  a large  dofe 
of  this  tindlure,  he  was  prefently  relieved  •,  and  from  that  time  found 
a fenfible  amendment,  and  afterwards  recover’d  his  health,  which  he 
now  enjoys,  tho’  he  was  then  reputed  to  be  fourfcore  years  old.  I could 
relate  fome  other  odd  effects  of  this  remedy  ; but  the  prefent  may 
fuffice  to  alleviate  a prejudice  againft  medicines,  made  of  fo  fixed  and 
fuppofed  unalterable  a metal  as  gold. 

Nor  is  this  the  only  medicine,  made  of  that  noble  body,  of  which 
I have  known  very  remarkable  effedts.  My  preparation  of  filver, 
tho’  it  may  feem  but  flight,  has  proved  very  effectual,  and  been 
much  ufed  by  one  of  the  moft  eminent  phyficians  of  this  nation,  to 
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whom  I recommended  it,  and  who  acknowledg’d  to  me,  that  he  gave 
it  to  patients,  of  very  high  quality,  tho’  difguized,  to  avoid  alarming' 
thofe  that  are  fearful  of  chymical  medicines.  And  fince  that,  I gave 
it,  with  great  fuccefs,  to  a lady,  who  was  hydropical,  and  judg’d  to 
be  dangeroufly  ill  •,  and  the  cure  has  already,  for  fome  years,  held 
good.  But,  I confefs,  that  I look  upon  copper,  and  its  magiftery,  blue 
vitriol,  as  a much  nobler  fubjeCt  to  make  remedies  of,  than  filver,  or 
perhaps,  than  gold  it  felf.  And  if  I were  to  make  phyfic  my  profeffion, 
there  is  no  metal,  which  I fhould  fo  willingly  bellow  pains  upon,  as 
copper.  And  to  this  I am  induced  by  the  excellent,  and  very  extraor- 
dinary eftefts  that  I have  feen  of  fome  remedies,  which,  tho’  I could 
never  learn  how  to  make,  I knew  were  compos’d  of  that  metal,  or 
the  purified  vitriol  abounding  in  it.  And  for  appeafing  of  pains,  pro- 
duc’d by  inveterate  diftempers,  the  laudanums,  and  other  preparations, 
prefcrib’d,  and  praifed  by  phyficians,  feem  to  me,  becaufe  of  the 
llupor  they  induce,  and  fome  other  inconvenient  fymptoms,  far  infe- 
rior to  the  fulphureous  parts  of  lkilfully  prepared  copper  ; thefe  being 
much  more  harmlefs  and  friendly  anodynes.  And,  I remember,  that 
an  empiric,  to  whom  I communicated  a very  uncertain  way  of  making 
a kind  of  fulphur  of  vitriol  alone,  in  the  form  of  a brick- colour’d 
powder,  came  purpofely  to  give  me  thanks  for  the  reputation  he  had 
gain’d  by  that  medicine.  Of  this,  the  firft  time,  he  had  the  good 
luck  to  make  it,  he  gave  four  or  five  grains  to  a woman,  that  could 
not  lleep,  and  that  had  been,  for  feveral  months,  raving  mad  ; which 
fingle  dofe,  not  only  procured  her  a good  night’s  reft,  but  brought  her 
to  talk  fenfe,  when  fhe  wak’d  in  the  morning.  I knew  a chymift,  who 
was  much  courted  by  learned  phyficians,  for  an  internal  anodyne  he 
ufed,  and  could  fell  at,  almoft,  any  rate,  to  take  off  inveterate  pains 
in  the  head,  and  fhins  of  venereal  patients  ; the  fame  perfon  cured 
venereal  ulcers  in  a very  fhort  time,  only  by  ftrewing  on  them  an  in- 
dolent powder  •,  and  tho’  he  was  exceeding  fhy  of  his  medicine,  I 
happen’d  to  get  a fight  of  it,  and  guefs’d  by  its  weight  and  effe&s, 
that  it  was  fome  preparation  of  mercury,  fix’d  with  fulphur  of  copper. 
Whereupon  he  frankly  acknowledged,  that  tho’  it  would  endure  a 
ftrong,  and  lafting  fire,  that,  in  the  former  part  of  my  conjecture,  1 
was  in  the  right ; and  in  the  latter,  Ihot  very  near  the  mark  ; but 
added,  that  the  true  fulphureous  parts  of  copper  were,  in  his  way, 
fo  difficult  to  be  obtain’d,  and  requir’d  fo  much  time,  that  he  could 
feldom  prevail  with  himfelf  to  go  thro’  fo  troublefome  a work.  And, 
in  effeCt,  1 found,  upon  various  trials,  the  conftituent  parts  of  that 
metal  to  be  much  more  ftriCtly  united,  than  the  generality  of  chymifts 
imagine.  Hdrncnt  fays  •,  that  C4  nothing  has  a greater  effeCt  upon  the 
“ radical  moifture,  than  the  Ens  -primum  of  copper  •,  and  nothing  more 
“ powerful  to  prolong  life,  than  the  fulphur  of  vitriol.  ” Both  phy- 
ficians, and  chymifts,  make  a great  variety  of  remedies  of  fteel  •,  fome 
of  which  are  produced  by  flight  preparations  5 and  the  like  may  be 
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fa  id  of  mercury  •,  witnefs  the  remedy,  formerly  commended  againft 
.worms,  made  of  nothing  but  crude  quick-filver,  barely  boiled  in 
common  water  : and  the  calx  of  lead,  diffolv’d  in  fpirit  of  vinegar, 
affords  Saccharum  Saturni ; which,  tho’  fo  eafy  and  fimple  a preparation, 
is  a magiftery  that  has  more  virtues  than  every  phyfician  knows,  or, 
perhaps,  fufpedts  •,  efpecially  in  mortifying  fharp  humours  in  the  eyes  ; 
which  I have  known  it  fometimes  do,  almoll  in  a trice,  when  well 
diluted  with  plantain,  or  rofe-water.  And  for  burns,  I have  feldom 
feen  any  thing  equal  to  it  ; and,  therefore,  have  often  ufed  it  upon  my 
felf,  barely  diffolv’d  in  common  water  : but,  I fear,  ’tis  not  fo  fafe, 
as  effe <5lual,  in  fome  internal  diforders  of  the  vifcera , judg’d  to  proceed 
from  acid  humours,  unlefs  it  be  warily  and  fkilfully  given.  But,  as 
to  its  external  ufe,  it  is  very  powerful  in  healing,  and,  in  the  mean 
time,  appealing  the  pains  of  federal  forts  of  ulcers.  A very  ancient, 
and  experienc’d  chirurgeon,  confefs’d  to  me,  that  of  all  the  medicines 
he  has  tried  to  ftop  bleeding,  and  prevent  accidents  in  amputations  ; 
that  which  he  moft  rely’d  on,  was  a folution  of  Saccharum  Saturni , in 
plantain,  or  common  water.  His  method  is,  to  diffolve  an  ounce  of 
the  former,  in  about  a pint  of  the  latter  ; and  as  foon  as  ever  the 
limb  is  taken  off,  immediately  to  apply  ftupes,  drench’d  in  this  liquor, 
as  hot  as  the  patient  can  well  endure  : and  having  bound  them  careful- 
ly on,  he  makes  no  haft  to  take  them  off,  but  allows  the  medicine  time 
enough  to  perform  its  operation. 

What  is  here  faid  of  metals,  may  be  extended  to  minerals ; for  when 
there  is  need  to  compound  them,  it  may  often  be  fufficient  to  alfo- 
ciate  them  with  one  or  two  auxiliary  ingredients.  This  appears  from 
feveral  ufeful  preparations  of  antimony,  commonly  known  •,  to  which 
leveral  others  may  be  added,  that  are  made  by  flight  additions  of 
common  fulphur.  But  of  this  fort  1 fhall  only  mention  one,  whole 
medicinal  virtues  are  very  great,  efpecially  in  afthma’s  and  coughs, 
in  which  I do  not  remember,  that  I ever  gave  it,  without  benefit  to 
the  patient  ; nor  was  it  lefs  fuccefsful  in  the  hands  of  phyficians, 
who  were  willing  to  try  it  for  me  ; efpecially  in  thofe  of  a perfon, 
who,  tho’  well  furnifh’d  with  choice  remedies  of  his  own,  often  came 
to  me  for  a fupply  of  this  fpirituous  and  penetrating  tindlure,  with 
which  he  affured  me  he  did  notable  things  in  afthmatical  cafes  ; and 
particularly  in  one,  that  was  very  obftinate,  and  had  lafted  many 
years.  This  medicine  is  made  of  the  flowers  of  fulphur,  exadlly  mix’d 
with  an  equal  weight  of  fal-armoniac,  and  more  than  an  equal  weight 
of  good  quick-lime,  feparately  reduced  to  fine  powder.  Thefe  three 
ingredients  being  diligently  and  nimbly  mix’d,  and  put  into  a retort, 
fitted  with  a large  receiver,  well  luted  to  it,  and  duly  diftili’d  in 
a fand-heat,  will  afford  a blood-red  and  fmoaking  fpirit,  exceeding 
fulphureous,  both  in  fmell  and  mechanical  operations.  And,  in  this 
diftillation,  we  found  the  fulphureous  parts  fometimes  came  over 
accompanied  with  fuch  ftore  of  faline  ones,  that  a good  part  of 
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■what  pafs’d  into  the  receiver,  fhot  into  the  form  of  a volatile,  ful-  Medicine. 
phureous  fait. 

7.  It  may  be  objected,  againft  the  frequent  ufe  of  fimple  medicines,  Whether  Jim- 
that  a difeafe,  or  the  morbific  matter,  is,  often,  not  the  effedt  of  pie  remedies 
fingle  caufe,  but  produc’d  by  the  concurrence  of  two  or  more,  which,  ,n^atJiaCom‘ 
creating  feveral  fymptoms,  ’tis  improbable  that  one  fimple  will  be  pe*s  ' em' 
able  to  anfwer  the  feveral  indications.  This  objection  is,  I confefs, 
confiderable ; and  there  are  cafes,  wherein  I acknowledge  it  to  be  fo 
weighty,  as  to  warrant  a phyfician  to  employ  a medicine,  confifting 
of  feveral  ingredients.  But  this  interferes  not  with  my  defign  ; fince 
I formerly  declar’d,  I was  not  for  confining  any  one  to  fimple  reme- 
dies, but  wifh  phyficians  would  only  employ  them  where  they  may 
fuffice. 

Two  or  three  confiderations  may,  however,  be  offer’d,  to  leffen  the 
force  of  the  prefent  obje&ion.  And  firft,  I readily  grant,  that  fome- 
times  difeafes  may  proceed  from  different  caufes  ; and  that  a remedy 
may  be  available  againft  them,  when  produced  by  one  of  thofe  caufes, 
without  being  fo  when  they  flow  from  another  ; yet  it  may  eafily  hap- 
pen, that  in  one  cafe  the  difeafe  may  be  cured  by  one  fingle  medicine, 
and  in  another,  by  a remedy  not  compounded.  Nay,  it  is  poflible,  the 
fame  fimple  may  cure  a diftemper,  by  which  foever  of  the  two  caufes 
it  is  produced.  And  the  effedts  of  the  Peruvian  bark,  in  different  kinds 
of  agues,  and  of  narcotic  medicines,  in  appealing  pains  produced  by 
humours,  and  other  very  different  caufes,  render  this  affertion  probable. 

And,  if  I miftake  not,  it  may  frequently  happen,  that,  whatever  firft 
produced  a portion  of  morbific  matter,  this  very  matter  may  caufe  the 
continuance  of  the  difeafe,  by  means  of  fome  peculiar  texture,  or 
noxious  conftitution,  which  if  the  generous  medicine  can  deftroy,  the 
difeafe  will  ceafe. 

It  often  happens,  that  feveral  very  different  fymptoms  may  fo  de- 
pend upon  the  primary  caufe  of  the  difeafe,  that  if  a medicine,  how 
fimple  foever,  be  able  to  deftroy  that  caufe,  all  the  various  fym- 
ptoms will  vanifh  of  themfelves.  Thus  we  fee,  that  when  mercury  is 
fkilfully  apply’d,  and  raifes  a kindly  falivation,  a great  variety  of 
inconveniencies,  that  afflidled  a venereal  patient,  and  feem’d  to  require 
many  different  and  topical  applications,  are  remov’d  by  the  fame 
remedy  ; fo  that  not  only  frightful  ulcers,  but  fuch  nodes  as  one 
would  think  fcarce  poffible  to  be  diffipated  by  the  ftrongeft  plaifters, 
are  fometimes  happily  cured  by  well-prepared  quick-filver,  taken  at 
the  mouth.  And  tho’  there  are  feveral,  and,  fometimes,  very  different 
fymptoms,  that  accompany  the  rickets  ; yet  the  medicine,  which  I call 
Ens  veneris , made  of  ftrongly  calcin’d,  and  well  dulcify’d  colcothar  of 
Dantzic  vitriol,  and  elevated  with  fal-armoniac  into  the  form  of  a 
reddifh  fublimate,  has  prov’d  fo  fuccelsful,  that  I think  I may  fiifely 
fay,  two  or  three  hundred  children  have,  through  my  means,  been 
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cured  by  it,  and  that,  almoft  always  without  the  help  of  any  other 
inward  medicine,  or  topical  application. 

But  the  principal  thing  I oppofe,  by  way  of  anfwer,  to  the  objection 
is,  that  in  a fimple  medicine,  nature,  her  felf,  often  renders  the  ufe  of 
compofitions  unneceffary  •,  for  tho’  we  are  apt  to  look  upon  a plant,  or 
mineral,  as  an  entire  and  fimple  body,  yet  we  may  greatly  miftake, 
if  we  look  upon  it  as  homogeneous.  In  feveral  plants,  that  are  or- 
ganical  bodies,  as,  for  inftance,  in  oranges,  the  fucculent  part  is  four 
and  cooling,  but  the  yellow  rind  confiderably  hot  and  bitter  ; and  fo 
in  lemmons,  the  pulp,  the  yellow  part  of  the  rind,  and  the  feeds, 
have  their  different  qualities  and  medicinal  virtues  : and  even  in  fuch 
vegetable  fubftances,  as  are  homogeneous  as  to  fenfe,  there  may  be 
parts,  whofe  operations  are  not  only  different,  but  contrary  ; as  is 
manifeft  in  rhubarb,  which  affords  as  well  aftringent  as  purgative  parts. 
This  holds,  alfo,  in  minerals  *,  thus  good  clean  lead-ore,  for  inftance, 
tho’  an  uniform  body,  as  to  fenfe,  confifts  of  very  diffimilar  parts, 
and  affords  fulphureous,  and,  perhaps,  other  recrements,  befides  mal- 
leable lead,  which  is  of  it  felf  a compound  body.  Thus,  alfo,  fhining 
marcafires,  tho’  they  appear  homogeneous,  will,  by  being  barely  ex- 
pos’d, for  a competent  time,  to  the  moift  air,  afford  an  efflorefcence 
perfectly  vitriolate  •,  and  confequently  contains  an  acid  fait,  two  kinds 
of  fulphur,  a terreftrial  matter,  and,  at  leaft,  one  metal  ; which  lat- 
ter fubftances  themfelves,  are  neither  of  them  fimple  bodies. 

And  if  we  admit  the  chymical  analyfis  of  mix’d  bodies  to  be  ge- 
nuine *,  we  fhall  find  that  almoft  all  thofe  belonging  to  the  vegetable 
kingdom,  or  to  the  animal,  and  many  that  are  referred  to  the  mine- 
ral kingdom,  how  uniform  loever  they  may  appear  to  the  eye,  do 
each  of  them,  contain  different,  and  fometimes  oppofite  fubftances. 
Thus  hartfhorn,  tho’  it  appears  a dry  and  homogeneous  matter,  will, 
in  dift illation,  afford  a volatile  fait,  an  urinous  fpirit,  a waterifh  liquor, 
or  phlegm,  an  oil  that  will  fwim,  and  another  that  will  fink  in  wa- 
ter, a white  and  porous  earth,  or  terra  damnata , and,  perhaps,  fome 
fix’d  fait.  Thus,  alfo,  in  the  vegetable  kingdom,  tartar,  for  inftance, 
may,  without  addition,  be  made  to  afford  a volatile  fait,  very  like 
that  of  urine,  a phlegm,  an  acid  fpirit,  another  fpirit,  which  I call 
adiaphorous,  two  fetid  oils,  whereof  one  will  fink  in  water,  and  the 
other  fwim,  a terra  damnata , and  a fix’d  lixivial  fait,  upon  which  the 
acid  fpirit  manifefts  fuch  an  hoftility,  that  when  put  together,  they 
tumultuate,  with  noife  and  bubbles,  and  in  the  conflict,  mortify  each 
other.  So,  likewife,  in  the  mineral  kingdom,  we  fee  native  cinnabar 
affords,  by  diftillation,  befides  running  mercury,  a dry  fubftance, 
whence  I have  obtain’d  a fulphur,  that  would,  prefently,  gild  filver, 
and  a terreftrial  matter,  whofe  nature  I did  not  examine.  And  I the 
rather  take  notice  of  thefe  differing  parts,  in  native  cinnabar,  becaufe 
it  is  a mineral  that  I much  efteem  •,  and  tho’  here  in  England  it  is 
very  rarely  employ’d  as  an  internal  medicine,  yet  I know  fome  phy- 
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ficians,  of  feveral  nations,  who  look  upon  it  as  one  of  their  chief  Medicine. 
arcana , and  both  ufe  and  conceal  it  accordingly.  But  I do  not  wil- 
lingly  employ  this  material,  till  it  has  been  prepared  by  grinding  upon 
a porphire,  as  a painter  would  do  to  make  a pigment  of  it  ; and  by 
freeing  it  from  certain  falts,  that  often,  undifcernedly,  adhere  to  it,  and 
may  fometimes  prove  hurtful.  This  is  done  by  fird  walking  it  very 
carefully  with  boiling  water  ; and  then,  after  it  has  been  thoroughly 
dry’d,  by  burning  upon  it,  feveral  times  fucceflively,  fome  vinous 
fpirits  perfectly  dephlegmed.  The  dofe,  if  it  be  to  be  long  continued, 
is  three,  four,  or  five  grains  ; but  when ’tis  given  feldom,  and  on  urgent 
occafions,  from  fix  to  twelve  grains. 

8.  Since  a fimple  then,  whether  organical  or  not,  may,  notwith- 
{landing  its  entirenefs,  or  feeming  uniformity,  contain  or  afford  very 
difiimilar  parts  •,  and  being  therefore  really  ar  compound  body,  it  may 
afford  parts  different  enough  to  anfwer  differing  indications  in  the  cure 
of  difeafes.  Thus,  in  many  diarrheas,  where  ’ tis  judged  requifite  to 
evacute  the  peccant  matter,  and  then  to  give  aftringents  to  hinder  the 
immoderate  evacuation,  wherein  the  difeafe  is  thought  to  confid  ; 
rhubarb  anfwers  both  thefe  indications,  by  its  purgative  and  more 
terreilrial  parts  •,  the  former  whereof  difpatch  their  work  firft,  which 
ihakes  the  aftringent  operation  of  the  latter  fafe  and  feafonable. 

I have  often  obferved,  that  fo  common  and  defpicable  a fimple  as 
ground-ivy,  has  performed  things,  whofe  variety  feem’d  to  argue,  that 
it  contains  parts  of  very  different  virtues  ; and  is  thereby  capable  of 
anfwering  different  intentions,  efpecially  in  diftempers  of  the  lungs  and 
bread  : and,  indeed,  partly  by  the  fyrup  of  it,  partly  by  the  infufion 
of  the  leaves,  and  partly  by  medicines  made  of  them  in  a confident 
form,  the  happy  efteCts  of  this  plant  have  procured  me  the  thanks 
of  many  confiderable  perfons  fome  of  which  had  before  unfuccefsfully 
try’d  many  prefcriptions  of  learned  men.  And  I remember  the  mader 
of  a confiderable  manufacture,  was  very  much  incommoded  and  per- 
plexed, to  find  his  fervants  obnoxious  to  violent  colics,  which  he  im- 
puted to  the  copious  deams  of  the  vinegar  his  art  required  ; but  from 
this  inconvenience  he  was,  at  length,  in  great  part,  freed,  by  making 
them  frequently  ufe  a drong  infufion,  or  tinClure,  of  the  leaves  of 
ground-ivy,  prepared  with  good  Nantz  brandy. 

I could  add  here  many  other  ufes,  both  internal  and  external,  of 
this  feemingly  defpicable  plant  •,  and  there  is  fcarce  any  Englijh  herb, 
for  its  virtues  manifeded  in  the  experience  of  others,  and  my  own,  that 
fhares  fo  much  of  my  edeem,  as  gound-ivy.  And  I am  apt  to  think, 
that  the  virtues  of  this,  and  fome  other  fimples,  would  be  found 
more  numerous  and  powerful  than  is  generally  allowed,  if  phyficians, 
in  their  prefcriptions,  would  more  frequently  either  ordain  fimples,  . 
or  join  but  very  few  together  •,  and  compenlate  the  fmallnefs  of  the 
number,  by  the  greater  quantity  of  thofe  that  are  the  mod  proper  or 
operative  •,  and  order  tlie  ufe  hereof  to  be  continued  for  a compe- 
tent 
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Medicine,  tent  time.  ’Tis  not,  indeed,  every  efficacious  fimple,  or  lightly  com- 
pounded remedy,  that  can  be  fitly  employed  for  the  proof  of  our 
dodtrine  •,  I fhall,  therefore,  fubjoin  a few  fuch  inftances,  as  may  fuf- 
fice  for  the  prefent  occafion. 

Mineral  waters,  whether  Acidul*,  as  thofe  of  the  German  Spaw,  our 
Tunbridge,  &c.  or  Therm*,  fuch  as  thofe  of  Bath , &c.  tho’  but  natural 
medicines,  are,  fome  of  them,  by  being  outwardly  adminiflred,  known, 
fingly,  and  in  their  native  fimplicity,  to  cure  feveral  difeafes ; and, 
confequently,  to  take  off  a great  number  of  different  fymptoms,  which 
afford  various  indications.  That  the  fame  fimple  may  comprize  qua- 
lities fit  to  anfwer  different  defigns,  and,  therefore,  cure  different  fymp- 
toms, feems  probable  ; becaufe  feveral  poifons,  that  do,  each  of  them, 
produce  various  frightful  fymptoms,  all  which  have  been  often  con- 
quer’d by  a fpecific  antidote,  that  is,  perhaps,  but  a fimple  herb,  or 
other  uncompounded  drug. 

Phyficians,  and  others,  have  obferved  great  variety  of  fymptoms  in 
the  plague  •,  among  which  there  are  feveral,  each  whereof,  if  fingle, 
would  pafs  for  a particular  difeafe  •,  and  this  diverfity  of  fymptoms 
may  be  often  obferved,  not  only  in  peftilences,  that  happen  at  times, 
or  countries,  diftant  from  one  another,  but  in  the  lame  plague  reign- 
ing in  the  fame  place.  Yet  ’tis  poffible  for  a fimple  remedy  to  prove 
available  againft  this  fo  various  and  violent  a difeafe.  Galen  himfelf, 
treating  of  the  Terra  Sarnia,  takes  occafion  to  bring  in  the  virtues  of 
Bolus  Armena.  This  earth,  which  appears  fo  fimple  and  uniform,  he 
not  only  commends  for  feveral  difeafes,  as  fpitting  of  blood,  fluxes  of 
the  belly,  dyfenteries,  catarrhs,  defluxions,  difficulty  of  breathing,  and 
even  ulcers  of  the  lungs  ; but  adds,  what  makes  dire&ly  for  our’pur- 
pofe,  that  “ in  a very  fevere  plague,  all  who  took  this  medicine  early, 
“ recover’d.”  “ ’Twas  taken,”  he  fays,  “ mix’d  with  fmall  white- 
“ wine,  diluted  in  proportion  to  the  fever.”  He  alfo  declares,  that 
“ if  this  remedy  failed  to  relieve  the  patient,  every  thing  elfe  proved 
“ ineflfedtual.” 

There  are  few  difeafes  that  appear  in  fo  many  forms,  with  greater 
variety  of  fymptoms,  than  that  which  phyficians  call  Affebiio  Hyfierica, 
whofe  paroxyfms  are  vulgarly  known  in  England  by  the  name  of  fits 
of  the  mother  : yet  we  have  often  fuddenly  removed  thefe  fits,  by  the 
bare  odour  of  lpirit  of  fal-armoniac. 

But  to  fliew  the  efficacy  even  of  dry  and  folid  bodies,  tho’  but  exter- 
nally apply’d,  in  difeafes,  attended  with  many  uncommon  fymptoms, 
we  might  have  recourfe  to  the  ftones,  faid  to  be  found  in  the  heads  of 
a certain  kind  of  ferpents  about  Goa,  and  fome  other  Eajlern  countries. 
Moll  phyficians,  however,  rejedt  or  queftion  the  power  afcribed  to 
them,  for  curing  the  bites  of  vipers  : and,  indeed,  many  of  the 
ftones  brought  from  India,  are  counterfeit  ; and  of  thofe  that  were 
really  taken  out  of  ferpents,  feveral  will  prove  infignificant  ; (and  fuch, 
perhaps,  were  thofe  that  the  learned  Rhedy  made  his  trials  with  ; ) yet 
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there  are  others*  whole  virtues  cannot  well  be  deny’d.  For  one  of 
the  moft  eminent  phyficians  of  the  London  college  allured  me,  he  had 
with  one  of  thefe  ftones,  contrary  to  his  expectation,  performed  a 
notable  cure,  which  he  related  to  me,  at  large.  And  a very  famous 
Englijh  chirurgeon  affirmed  to  me,  that  he  had  done  the  like  upon  ano* 
ther  perfon  ; both  of  thefe  cures  being  performed  by  the  bare  appli- 
cation of  the  ftone,  to  the  place  bitten  by  the  viper.  A very  intelli- 
gent perfon,  alfo,  who  had  the  direction  of  a confiderable  company  of 
traders  in  Eaft- India , where  he  long  lived,  allured  me,  he  had  with 
this  ftone  cured  feveral  perfons  of  the  hurts  of  venomous  animals. 
But  this  teftimony  is  much  lefs  confiderable,  as  to  the  number  of 
cures,  than  that  of  a great  traveller  into  the  fouthern  parts  of  the 
fame  India  •,  who  ferioufly  allured  me,  he  had  cured  above  fixty  perfons 
of  the  bites  or  flings  of  feveral  forts  of  poifonotis  creatures  ; and  that 
he  performed  molt  of  thofe  cures  by  the  outward  application  of  one 
ftone  •,  becaufe,  finding  it  excellent,  he  was  invited  to  keep  to  it,  efpe- 
cially  in  difficult  cafes.  And  this,  fome  experience  of  my  own,  made 
with  a genuine  ftone  of  the  fame  kind,  upon  the  bodies  of  brutes, 
much  inclines  me  to  give  credit  to. 

I had  once  the  opportunity  of  making  a trial  of  the  virtue  of  a 
ftone,  taken  out  of  the  head  of  an  enormoufly  great  African  ferpent. 
This  ftone  was  affirmed  to  its  poflefibr,  the  governour  of  the  Englijh 
Eaft- India  company,  to  be  highly  available  againft  the  bites  of  all  vene- 
mous  animals.  And,  indeed,  a little  of  it  recover’d  a cat  from  two 
dangerous  bites  of  a fierce  and  enraged  viper,  after  we  had  defpaired 
of  his  life,  on  account  of  the  violent  fymptoms  that  enfued. 

But  becaufe  this  ftone  is  afforded  by  an  animal,  I fhall,  for  a conclu- 
fion,  add  the  virtues  of  another,  that  properly  belongs  to  the  mineral 
kingdom,  in  a difeafe,  whofe  fymptoms,  tho’  not  fo  various,  are  fome- 
times  dangerous,  and  too  often  mortal. 

Therfe  was  once  fhewed  to  meaclofeand  hard  folid  body,  which  pafs’d 
for  a blood-ftone,  tho’  by  its  colour,  and  fome  other  vifible  qualities, 

I Ihould  rather  have  taken  it  for  agate,  about  the  bignefs  of  a fmall 
nutmeg,  that  had  been  kept  long  in  the  family  wherein  I faw  it ; being, 
for  its  rare  virtues,  tranfmitted  from  one  to  another.  I lhall  not  relate 
all  the  reports  made  of  this  ftone  ; but  I think  the  following  prrticu- 
lar  of  it  is  very  remarkable.  An  ingenious  gentleman,  in  the  flower 
of  his  age,  and  of  a complexion  very  highly  fanguine,  was,  from  time 
to  time,  fubjedl  to  hemorrhages  at  the  nofe,  fo  profufe  and  difficult 
to  be  reftrained,  that  his  phyfician,  tho*  a perfon  famous,  and  very 
well  fkill’d  in  his  art,  told  me,  he  often  fear’d  he  Ihould  lofe  his  patient. 
But  when  a good  method,  and  variety  of  remedies  had  been  try’d, 
without  the  defired  fuccefs,  this  ftone  was,  at  length,  obtained  to  tie 
about  his  neck,  fo  as  to  touch  his  naked  Ikin  ; which  being  done  in 
the  fits,  it  would  Hop  the  bleeding  •,  and  if  he  wore  it  for  fome  con- 
fiderable time  together,  he  all  that  while  continued  well  j as  both  his 
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phyfician,  and  himfelf  informed  me.  And  becaufe  I was  apt  to  afcribe 
fomewhat  of  this  effect  to  imagination,  the  patient  told  me,  that  a 
■while  before,  one  of  the  chief  women  in  the  city  fell  into  fo  violent  a 
bleeding,  that  tho’  it  made  her  fwoon,  yet  the  hemorrage  ftill  conti- 
nued, till  the  done  having  been  tied  about  her  neck,  (topp’d  it ; whilft 
(he  knew  nothing  of  its  being  apply’d.  And  this  is  ftill  lefs  ftrange, 
than  what  the  gentleman  affirm’d  to  me  of  the  power  of  the  fame 
ftone ; for  his  complexion  inclining  him  to  breed  great  plenty  of 
blood,  his  phyfician  order’d  him,  by  way  of  prevention,  to  breathe  a 
vein  from  time  to  time  •,  but  in  preparing  for  this  operation,  he  was 
obliged  to  lay  afide  the  ftone,  becaufe  the  blood  would  not  otherwife 
iffpe  with  the  requifite  freedom. 
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Uncommon  Obfervations 

UPON 

VITIATED  SIGHT. 

I,  Gentleman,  who  was  almoft  blind,  from  a blow  he  received 

Zja  upon  his  head,  told  me,  that  tho’  he  could  not  well  diftin- 

jL  jL  guifh  colour’d  objects,  yet  he  clearly  perceived  thofe  that 
Were  white  •,  which  fhews,  there  is  a greater  quantity  ot  light  reflected 
by  white  objefts  than  others.  And  1 had  the  like  affirm’d  to  me  by 
another  perfon,  who  was  almoft  blind. 

2.  I knew  a gentleman  afflidted  with  a cataratft,  which,  when  I 
looked  on  his  eye,  in  a light  place,  appear’d  to  cover  almoft  the  upper 
part  of  the  pupil ; and  tho’  he  were  young  and  vigorous,  he  could  not, 
in  the  cleareft  weather,  well  difcern  men  from  women,  crofs  a ftreet. 
This  misfortune  proceeded  from  a great  blow  he  received,  on  the 
fame  fide  of  his  head  ; which  circumftance  I note,  becaufe  when  no 
outward  violence  has  been  offer’d  to  the  eye,  an  eminent  oculift  ob- 
ferves,  and  I have  feen  an  inftance  of  it,  that  a fmall  part  of  the  pupil 
left  uncover’d  by  the  cataratt,  would  ferve  for  a greater  fhare  of  vifion, 
than  this  gentleman  enjoy’d.  But,  even  in  this  cafe,  he  alfo  could 
diftinguifli  white  objects  better  than  others. 

3.  Meeting,  accidentally,  with  a man,  whofe  eyes  appeared  very  odd- 
ly, I queftion’d  him  about  his  diftemper  ; and  found  by  his  anfwers, 
that  he  had  been  afflicted  with  catara&s  in  both  his  eyes,  which  were 
either  ill  couched,  or  he  had  not  managed  himfelf  regularly  afterwards. 
For,  there  feemed  (till  to  remain  ragged  films,  that  cover’d  confiderable 
portions  of  his  pupils,  fo  that  I wonder’d  to  fee  him  walk  about  with- 
out affiftance  : he  faid,  however,  that  he  could  read  a large  print,  by 
the  help  of  his  catara<ft-fpe£tacles  j but,  upon  producing  a book,  I 
found  he  could  not  make  out  the  title-page,  becaufe  the  place  happen’d 
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Medicine,  to  be  too  light*,  which,  tho’  it  appear’d  improbable,  yet  having  caufed 
the  room  to  be  a little  darken’d,  I then  perceiv’d  he  could  read  well 
enough. 

4.  A gentleman  having  received  a violent  blow  on  the  fide  of  his  head, 
found,  afterwards,  a great  weaknefs  and  dimnefs  of  fight  to  enfue  ; and 
looking  attentively  upon  his  eyes,  I plainly  difcern’d,  that  tho’  above 
half  the  pupil  of  one  eye  remain’d  uncover’d  •,  fo  that  when  he  look’d 
downwards,  he  could  fee  vepy  well  with  that  eye  ; yet  there  were 
grown  in  it  two  cataradls,  which,  when  carefully  view’d  in  a good 
light,  I plainly  perceived  to  be  diftinct  *,  the  one  of  them  feeming  to 
be  lmoothly  fpread,  as  if  its  circular  edge  adhered  clofely  to  the  in- 
fid.e  of  the  eye.*,  the  other,  which  feem’d  not  quite  of  the  fame  colour, 
hanging  loofely,  and  like  a rag,  at  fome  diftance  above  it. 

Objefis  af-  ^ A learned  gentleman  coming  once  to  vifit  me,  with  defign  to  learn 
opinion,  concerning  an  odd  diftemper  he  had  in  his  eyes  ; I 
found,  by  difcourfing  with  him,  that  tho’,  when  he  look’d  on  things 
near  at  hand,  he  law  them  fomewhat  dimly,  but  fingle  ; yet  there 
were  fome  objedts,  particularly  pods  and  rails,  which  when  he  be- 
held at  a certain  fmall  diftance,  they  appear’d  to  him  both  dark  and 
double.  He  alfo  complain’d  of  many  black  flies,  and  little  leaves, 
which  pafs’d,  now  and  then,  before  his  eyes;  which  tho'  they  do  not 
always  foretel  a true  cataradt  ; fince  I have  ohferv’d  them  to  continue 
many  years  without  more  than  a baftard  fuffufion  enfuing  ; yet  in  him 
they  were,  probably,  fore-runners  of  a true  cataradt  ; becaufe  I have 
known  it  obferv’d,  by  a fkilful  oculift,  thatperfons,  before  the  forma- 
tion of  their  cataradt,  have  complain’d  they  faw  objects  at  fome 
diftances  almoft  double  ; fo  that  looking  at  the  head  of  a man,  they 
thought  they  faw  a great  part  of  a dark  head  a little  above  it : which 
phenomenon,  whether  it  proceed  from  fome  refradtions  made  by  the 
yet  unequally  opake  matter  of  the  cataradt,  not  having  opportunity 
to  examine,  I dare  not  venture  to  lay. 

f rl  f 6*  It  may  be  worth  obferving,  how  long  the  more  kindly  fort  of 
1 ” catardts,  tho’  they  hinder  the  fight  for  a time,  as  a thick  curtain 

drawn  over  the  pupil,  may  remain  in  the  eye,  without  fpoiling  the 
optic  nerve,  or  deftroying  vifion,  after  the  diftemper  is  remov’d.  I 
remember,  among  other  inftances,  a woman  told  me  fhe  had  cararadts 
in  her  eyes  fo  long,  that  fhe  was  deliver’d  of  fix  children,  fucceftively, 
without  being  able  to  fee  any  one  of  them,  till  after  fhe  had  been 
couch’d  ; upon  which,  fhe  could  read  a fmall  print,  with  fpedtacles. 
And  feveral  confiderable  perfons,  of  my  acquaintance,  faw  one,  of 
eighteen  years  old,  born  with  cataradts  in  both  her  eyes,  who  had 
been  fo  happily  couch’d,  as  thence  to  receive  the  benefit  of  fight  in 
them  both. 

Beth  eyes  con-  7,  It  has,  of  late,  been  the  opinion  of  very  learned  men,  that  tho* 
rdd  in  real  b0th  our  eyCS  are  0pen?  and  turn’d  towards  an  objedt,  yet  but  one  of 
them  at  a time,  is  effectually  employ’d,  in  giving  us  the  true  repre- 
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fentation  of  it.  But  there  will  be  a variation  herein,  according  to  Medicine. 
the  feveral  habits  and  conftitutions  of  the  eyes  of  different  perfons. 

For  I have,  by  an  experiment,  purpofely  made,  feveral  times  found, 
that  my  two  eyes  together,  beheld  an  objedt  in  another  fituation,  than 
either  of  them  apart  would  do.  On  the  contrary,  I met  with  a per- 
fon,  who  told  me  he  had  a cataradf  in  his  eyes,  for  two  or  three  years, 
without  finding  any  impediment  in  his  fight  *,  tho’  others  had,  during 
that  time,  taken  notice  of  a white  film  that  crofs’d  his  eye,  till,  at 
length,  happening  to  rub  his  found  eye,  he  was  furpriz’d  to  find 
himfelf  in  the  dark  *,  upon  which,  an  oculift  affured  him,  it  was  a 
cataradt.  But  a very  ingenious  perfon  had,  by  an  accident,  one  of  his 
eyes  (truck  out,  who  told  me,  that,  for  fome  months  after,  he  was 
apt  to  miftake  the  fituation  and  diftance  of  things  •,  for,  having  fre- 
quent occafion  to  pour  liquors  out  of  one  vial  into  another,  after  his 
misfortune,  he  often  fpilt  them,  and  let  them  run  quite  befide  the 
necks  of  the  vials,  he  thought  he  was  pouring  them  diredtly  into. 

Another  gentleman,  alfo,  who  had,  by  a wound,  loft  the  ufe  of  one 
of  his  eyes,  confefs’d  to  me,  that,  for  fome  time  after,  he  often,  in 
pouring  out  his  wine,  mifs’d  the  mouth  of  the  bottle  or  glafs,  that 
(hould  receive  it.  A yet  more  confiderable  inftance,  of  this  kind,  I 
met  with  in  a noble  perfon,  who,  in  a fight,  had  one  of  his  eyes 
ftrangely  mangled  by  a mufket-ball,  which  came  out  at  his  mouth  *, 
for  he  told  me,  that  he  could  not  well  pour  drink  out  of  one 
veffel  into  another,  and  had  broken  many  glaffes  by  letting  them 
fall  out  of  his  hand,  when  he  thought  he  had  given  them  to  another, 
or  fet  them  down  upon  the  table  : he  added,  that  this  aptnefs  to 
misjudge  of  diftances  and  fituation,  continued  with  him,  tho*  not  in 
the  fame  degree,  for  little  lefs  than  two  years.  I have  often  em- 
ploy’d a dextrous  artificer,  whofe  right  eye  is  conftantly  drawn  fo  much 
afide,  towards  the  greater  angle,  that  the  edge  of  the  pupil,  almoft, 
touches  it whence  one  would  think  it  fcarce  pofiible,  but  he  (hould 
fee  objedts  double  with  two  eyes,  that  feem  fo  very  differently  turn’d  •, 
for  the  other  remains  natural  ; yet  he  finds  no  inconvenience  from 
hence,  except  deformity,  for  he  reads  as  freely  as  other  men.  This 
diforder  befel  him  thro’  miftaking  fublimate  for  another  thing  ; af- 
ter which,  it  feems,  one  of  the  mufcles,  that  moved  the  eye,  remain’d 
contracted.  But  as  he  had  been  thus,  ever  fince  he  was  two  years  of 
age,  he  could  not  remember  whether  he  had  feen  objedts  double,  before 
he  was  accuftomed  to  judge  of  them  by  the  help  of  his  other  fenfes, 
and  the  information  of  others. 

8.  ’Tis  worth  obferving,  that  a very  great  diftention  may  be  made  of  ^,,e  Patts  °f 
the  parts  of  the  eye,  without  fpoiling  of  the  fight.  Of  this  I lately  p/eofgreaT 
faw  an  inftance  in  a patient  of  that  experienced  oculift,  Dr.  TurbervilL  dilatation , 

A gentlewoman  about  two  and  twenty  years  of  age,  whofe  complexion  without  pre- 
and  features  would  have  render’d  her  handfome,  had  it  not  been  for  that 
fore  of  eyes  which  fome  call  ox-eyes  j for  they  were  fwelled  fo  much 
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Medicine,  beyond  the  fize  of  human  eyes,  that  fhe  complain’d  they  often  frighted 
thofe  who  faw  her  *,  and  were,  indeed,  fo  big,  that  fhe  could  not 
move  them  to  the  right  hand,  or  the  left,  but  was  obliged  to  look 
ltreight  forward  ; or  if  Hie  would  fee  an  objedt  that  lay  on  one  fide, 
flie  was  oblig’d  to  turn  her  whole  head  that  way.  And  this  was  her 
cafe  when  fhe  went  to  read  ; unlefs,  with  her  hand,  fhe  mov’d 
the  book  from  one  fide  to  another,  to  bring  the  ends  of  the  lines 
diredtly  before  her  eyes.  She  faid  her  eyes  were  not  always  equally 
tumid,  and  that  the  day  I law  them,  they  had  been,  in  the  morn- 
ing, much  more  fwell’d.  But,  what  is  more  remarkable,  fhe  could, 
for  all  this,  not  only  fee  very  well  and  diftindtly,  but  her  fight 
continued  good,  tho’  this  diftemper  had  been  upon  her  for  twelve 
years.  Nay,  fhe  declar’d,  that  when  this  diforder  firft  came  on,  fhe 
knew  of  nothing  that  was  amifs  in  her  eyes,  till  her  friends  told 
her  of  it,  after  they  found  it  of  too  long  a continuance  to  be  a cafual 
tumour.  It,  however,  occafioned  great  pain  in  her  eyes  *,  for  which 
fhe  took  feveral  medicines  with  fo  little  fuccefs,  that  both  fhe,  and 
her  former  phyficians,  thought  the  cafe  defperate  : upon  which  I pro- 
pos’d a falivation  ; but  the  modeft  patient  would  by  no  means  con- 
fen  t to  it. 

A dimnefs of  9.  I once  look’d  into  the  eyes  of  a gentlewoman,  where  I could  difcern 

fight  m the  nothing  amifs,  or  unufual,  except  the  narrownefs  of  her  pupils,  which 
is  often  efteem’d  a good  flgn  ; yet  fine  was  much  troubled  with  fumes, 
and  weaknefs  in  her  head  *,  and  had  a very  uncommon  diforder  in 
her  fight  : for  in  the  day  time,  fine  faid  it  was  fo  dim,  that  fine  could 
hardly  difcern  her  way  •,  but  that  foon  after  fun-fet,  and  during  the 
twilight,  file  faw  far  better  : and  thus  fhe  continued  for  a long  time. 
This  brings  to  mind  an  odd  cafe  of  an  old  learned  divine,  who  com- 
plain’d to  me,  that,  during  the  day-time,  his  right  hand  fhook  fo 
much,  that  fie  could  not  manage  his  pen  ; and,  therefore,  was  forc’d 
to  make  ufe  of  it  only  by  candle-light.  I remember,  that  upon  his 
prefhng  me  to  afhgn  fome  poffible  caufe  of  fo  odd  a phenomenon,  I 
cold  him,  to  put  him  off,  that,  perhaps,  the  few  animal  fpirits  he 
had  to  move  his  hands  with,  were  fo  fubtile,  as  to  be  diffipated,  or 
exhal’d,  by  the  warmth  of  the  day,  but  were  kept  in  by  the  coldnefs 
of  the  night,  that  conftipated  the  pores  *,  and  thereupon  recommended 
to  him  the  ufe  of  ftrengthenrng  things ; and  among  the  reft,  of  cho- 
colate •,  which,  having  continued  to  drink,  for  fome  time,  he  came  and 
told  me,  with  joy,  that  he  began  again  to  be  able  to  write  in  the  day  j 
and  fo,  I think,  he  ftill  continues  to  do. 

The  appear-  10.  Being  acquainted  with  two  ladies,  of  very  different  ages,  but 
«nce  of  fire  very  near  of  kin,  who  were  both  of  them  troubled  with  diftempers, 
that  made  me  guefs  their  eyes  might,  fometimes,  be  oddly  afflicted  •, 
I learnt,  upon  inquiry,  that  one  of  them,  often  thought  file  faw 
numberlefs  lparks  of  fire,  that  were  very  unwelcome  to  her  ; and  the 
other,  who  was  fubjedt  to  convulfions,  tho’  not  epileptic,  told  me,  fhe 
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frequently  law,  as  fhe  fancied,  the  like  flames  of  fire  pafs  before  her  Medicine. 
eyes,  which  at  firft  greatly  affrighted  her. 

11.  A gentlewoman  about  twenty  years  old,  in  whole  eyes,  tho’  I Colours  ep- 

could  difcern  nothing  unufual,  or  amifs,  faid,  that,  about  five  years  pearing  diffe- 

before  I faw  her,  having  been,  upon  a certain  occafion,  immoderately  ren[  t0  difor~ 

tormented  with  bliflers,  applied  to  her  neck,  and  other  parts,  fhe  was  ^ Morgans. 
quite  deprived  of  her  fight  ; that,  fome  time  after  this,  fhe  began  to 
perceive  the  light,  but  nothing  by  the  help  of  it *,  that,  then  fine  could 

fee  a window,  without  difcerning  the  panes,  or  the  bars  thereof ; that, 
afterwards,  fhe  grew  able  to  diftinguifh  the  fhapes  of  bodies,  and  fome 
of  their  colours  ; and  that,  at  laft,  fhe  could  fee  the  minuted  object  : 
and  prefenting  her  a book,  fhe  not  only,  without  hefitancy,  read  in  it 
a line  or  two*,  but  having  pointed  with  my  finger  at  a place  of  the 
margin,  near  which  there  was  the  part  of  a very  little  fpeck,  that 

might  almoft  be  cover’d  with  the  point  of  a pin,  fhe  readily  found 

it  out  ; and  fhew’d  me  at  fome  diftance  from  it,  another  yet  more 
minute,  that  requir’d  a fharp  fight  to  difcern  it.  ’Twas  now  about 
noon  *,  but  fhe  told  me  fhe  could  fee  much  better  in  the  evening,  than 
in  any  lighter  time  of  the  day.  I afked  her,  it  the  letters  of  the 
paper  I fhewed  her,  appeared  black  to  her,  and  the  paper  white?  To 
which  fhe  anfwer’d,  that  they  did  fo  *,  but  that  fhe  faw,  as  it  were,  a 
white  glafs  laid  over  bot^  the  objects.  Two  things  were  particu- 
larly odd  in  this  cafe  *,  for  firft,  fhe  is  often  troubled  with  flalhes  of 
lightning,  that  feem  to  ifiue  out  like  flames,  about  the  external  angle 
of  her  eye,  and  often  make  her  ftart,  put  her  into  frights,  and  give 
her  melancholy  thoughts.  Secondly,  which  is  more  ftrange  and  An- 
gular, fhe  can  diftinguifh  fome  colours,  as  black  and  white  *,  but  not 
others,  efpecially  red  and  green.  And  when  I produced  her  a bag  of 
a fine  gloffty  red,  with  tufts  of  fky-coloured  filk,  fhe  looked  attentively 
upon  it,  but  told  me,  that,  to  her,  it  did  not  feem  red,  but  of  a dark 
or  dirty  colour  *,  and  the  tufts  of  filk,  fhe  faid,  feem’d  to  be  of  a 
light  colour,  which  fhe  compared  to  the  colour  of  the  filken  ftulfi 
of  the  lady’s  petticoat,  who  brought  her  to  me:  and,  indeed,  the. 
blues  were  very  much  alike.  She  further  faid,  that  the  meadows  did 
not.  appear  green,  but  of  an  odd  darkifh  colour  *,  and  that  when  fhe 
had  a mind  t°  gather  violets,  tho’  fhe  kneel’d  in  the  place  where  they 
grew,  fhe  could  not  diftinguifh  them,  by  the  colour,  from  the  grafts 
about  them,  but  only  by  their  fhape  or  touch.  And  the  lady  who, 
was  with  her,  took  thence  occafion  to  tell  me,  that,  when  fhe  looks* 
upon  a Turkey  carpet,  fhe  cannot  diftinguifh  the  colours,  unlefsof  thole 
parts  that  were  white  or  black.  I afked,  whether  fhe  were  not  trou- 
bled with  female  obftrudtions  ? to  which  fhe  anfwer’d,  not  now,  but 
formerly  very  much. 

12.  I lately  convers’d  with  a mathematician,  eminent  for  his  fkill 
in  optics,  whole  organs  of  vifion  are  fo  conftituted,  that,  tho’  in  his 
eyes  I could  difcern  nothing  unufual,  and  tho’  he  nukes  frequent  ufte 
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of  them  in  aftronomical  obfervations,  and  optical  experiments,  yet  he 
confefs’d  to  me,  that  there  are  fome  colours  which  he  conftantly  fees 
amifs  •,  and  particularly  inftanced  in  one  which  feemed  dark  to  him, 
whilft  to  me  and  others  it  appear’d  quite  different. 

13.  A lady,  who  has  been  long  troubled  with  a very  unufual  diforder 
in  her  head,  and  who,  tho’  fhe  looks  well,  is  never  without  pain  in  that 
part,  told  me,  that  after  violent  fits  hereof,  which  fhe  has  fuffer’d  from 
time  to  time,  if  fhe  did  but  turn  her  eyes,  fuddenly,  from  one  fide  to 
the  other,  a convulfive  motion  in  one  of  them  would  prefently  enfue  ; 
upon  which,  all  white  objects,  and  moft  others  fhe  look’d  on  with 
that  eye,  appeared  green.  And  yet  this  was  not  a tranfient  difcompo- 
fure  that  would  go  quickly  off,  but  continued  for  a good  while,  and 
frequently  return’d  upon  her,  for  a whole  year  together ; fo  that  fhe 
defpair’d  of  recovering  the  ufe  of  that  eye,  wherewith  fhe,  neverthe- 
lefs,  fees  now  very  well  ; tho’  her  cephalic  diftempers  are  not  quite 
cured.  And  if  fhe  goes  to  read  whilft  the  convulfion  is  upon  her,  the 
letters  are  fo  apt  to  appear  double,  that  if  fhe  refolves  to  continue 
reading,  fhe  is  oblig’d  to  fhut  the  diftemper’d  eye,  and  employ  only 
the  other. 

14.  There  was  a gentleman  of  great  courage  and  good  parts,  major 
to  one  of  the  regiments  of  king  Charles  I ; who  being  afterwards  forc’d 
abroad,  ventur’d,  at  Madrid , to  do  his  king  a piece  of  fervice,  of  an 
extraordinary  nature  and  confequence,  and  there  judg’d  very  irregular. 
Upon  this  he  was  committed  to  an  uncommon  prifon,  which  had  no 
window  belonging  to  it,  only  a hole  in  the  wall,  at  which  the  keep- 
er put  in  provifion,  and  prefently  clos’d  it  again  on  the  outfide ; but 
not  perhaps  very  exadtly.  For  fome  weeks,  this  gentleman  continu- 
ed in  the  dark,  very  difconfolate,  but  afterwards  he  began  to  think 
he  faw  fome  little  glimmering  of  light,  which,  from  time  to  time, 
increafed  fo,  that  he  could  not  only  difcover  the  parts  of  his  bed,  and 
other  fuch  large  objects,  but,  at  length,  perceived  the  mice  that  fre- 
quented his  chamber,  to  eat  the  crumbs  of  bread  which  fell  upon  the 
ground,  and  difcern’d  their  motions  very  well.  Several  other  particu- 
lars of  his  fight  in  that  dark  place  he  related  ; but  when,  after  fome 
months,  the  face  of  affairs  was  changed,  and  this  gentleman  fet  at 
liberty,  he  durft  not  leave  his  prifon  on  the  fudden,  for  fear  of  lofing 
his  fight  by  the  dazzling  light  of  the  day  ; and,  therefore,  accuftomed 
his  eyes  to  it  by  flow  degrees.  This  relation  I had  from  the  gentle- 
man’s own  mouth. 
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I S here  my  defign  to  communicate  the  receipts  of  fach  me-  Medi 
dicines,  as,  by  competent  experience,  have  been  found  fervice- 
able.  Phyfic,  indeed,  is  not  my  profeffion,  yet  I hope  I may  and 
publifh  a collection  of  remedies,  without  incurring  the  cenfure  of  equi-  this  collection. 
table  perfons ; fince  ’twasa  regard  to  the  good  of  mankind  that  induced 
me  to  it.  And  did  fuch  a practice  (land  in  need  of  precedents  and 
examples  to  patronize  it,  very  eminent  perfons,  both  among  the  ancients 
and  moderns,  would  abundantly  afford  them. 

The  major  part  of  the  following  receipts  is,  chiefly,  defign’d  for  the 
ufe  of  the  generality,  and  thofe  who  cannot  well  procure  the  afliftance 
of  a phyfician ; and  becaufe  fuch  perfons  are  more  frequently  expofed  to 
external  injuries,  as  ftrains,  bruifes,  tumours,  &V.  I purpofely  procured, 
from  eminent  furgeons  and  practitioners,  a number  of  remedies,  that, 
having  been  found  very  effectual  in  fuch  cafes,  might  be  ufeful  in  thiscol- 
leftion.  However,  I am  not  fo  much  an  empiric,  as  to  recommend  any 
remedies  for  certain  and  infallible  cures,  in  the  cafes  wherein  they  are 
proper.  He  mult  either  be  very  happy,  or  very  little  verfed  in  phyfic, 
who  has  never  found  the  molt  celebrated  medicines  ineffectual.  And, 
indeed,  the  caufes  and  complications  of  difeafes,  and  the  conftitutions 
ot  patients,  are  fo  various,  intricate,  and  obfcure,  that  ’tis  extremely 
difficult,  for  the  moft  experienced  phyfician,  to  make  an  accurate  expe- 
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Medicine,  riment  in  the  curative  part  of  his  profeffion.  I,  therefore,  folemnly 
profefs,  that  I do  not  fet  down  medicinal  experiments,  with  the  fame 
pofitivenefs  I do  thofe  in  philofophy  •,  nor  venture  my  reputation  upon 
the  fuccefs  of  any  receipt,  or  procefs  in  medicine.  Thefe,  however, 

I always  deliver  faithfully  •,  nor  have  I,  upon  uncertain  rumours,  re- 
corded the  virtues  of  particular  remedies  ; which  may  be  good  without 
being  infallible.  And  we  muft  not  be  foweak,  or  fearful,  as  toperfuade 
our  felves,  if  a patient  mifcarries  after  the  ufe  of  remedies,  that  the 
fault  was  in  the  medicine.  For,  in  fpite  of  our  endeavours,  the  peccant 
matter  will  often  be  tranflated,  and  the  conftitution  impair’d  ; and  the 
conflict  of  ftruggling  nature,  and  the  conquering  difeafe,  muft  fome- 
times  manifeft  it  felf  in  horrid  fymptoms  ; which  the  envious,  or  igno- 
rant, unjuftly  afcribe  to  the  remedy  : not  confidering  that  the  like 
phenomena  attend  defperate  difeafes,  and  dying  perfons,  where  no  re- 
medies at  all  are  adminiftred. 

I muft  further  declare,  that  I do  not  pretend  the  remedies  I commu- 
nicate, fhould  be  phyfic  and  phyfician  too  ; or  of  themfelves  cure  the 
difeafes  for  which  they  are  recommended.  For,  medicines  are  but 
inftruments  in  the  hands  of  a phyfician,  and  require  fkill  to  manage 
them.  I am,  therefore,  furprized  at  their  boldnefs,  who  venture  to 
praclife  phyfic  barely  upon  the  confidence  of  good  receipts.  Whoever 
a6ls  as  a phyfician,  fhould,  at  leaft,  have  a competent  knowledge  of 
anatomy,  the  hiftory  of  difeafes,  of  the  Materia  medica , and  the  chief 
ways  of  compounding  feveral  ingredients  into  medicines,  of  different 
forms  and  confiftencies,  as  circumftances  may  require.  He  who  has 
only  one  good  receipt  for  a diftemper,  and  knows  not  how  to  vary  it, 
by  occafionally  adding,  omitting,  or  fubftituting  other  parts  of  the 
Materia  medica , muft  frequently  fuffer  his  patient  to  languifh  helplefs  ; 
or  attempt  to  cure  him  of  one  difeafe,  by  throwing  him  into  another. 
I know,  for  inftance,  fome  eminent  phyficians,  who  cure  very  ftub- 
born  venereal  cafes,  by  a chymical  preparation  of  firfaparilla,  guaia- 
cum,  &c.  but  if  thefe  gentlemen  meet  with  fuch  patients,  as  Eujtachius 
Radius  often  did,  to  whom  guaiacum  would  immediately  give  fo  great 
a fharpnefs  of  urine,  and  inflammation  of  the  urinary  parts,  as  to 
hazard  their  lives  •,  they  muft  be  reduced,  as  well  as  he  was,  to  ufe 
mercurial,  or  other  remedies. 

It,  alfo,  fometimes  happens,  that  the  very  form  of  the  medicine 
order’d  in  the  receipt,  renders  it  unfit,  or  impoffible  to  be  adminiftred. 
A phyfician  of  my  acquaintance  was  call’d  to  a patient,  feiz’d  with  fuch 
a conftridtion  of  the  parts  ferving  to  deglutition  and  fpeech,  as  render’d 
her  wholly  unable  either  to  fwallow,  or  to  fpeak  •,  and  thus  fhe  con- 
tinued for  feveral  days,  notwithftanding  lome  emetic  preparations 
that  were  put  into  her  mouth  ; till,  at  length,  a glyfter  was  luckily 
prefcribed,  with  four  ounces  of  the  infufion  of  Crocus  metallorum  •,  upon 
which,  there  foon  followed  fome  violent  vomitings,  and  a freedom  of 
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fpeech  and  fwallowing.  And  fince  this,  a young  gentleman  and  fellow- 
traveller  of  mine,  was  taken  in  the  fame  manner  j fo  that  he  was  ap- 
prehenfive  of  being  ftarv’d  in  a very  few  days  : and  doubtlefs  he  had 
foon  died,  if  a very  happy  phyfician  had  not,  by  an  effectual  fpecific 
medicine,  externally  applied,  feafonably  relieved  him. 

I would  not,  however,  that  a phyfician’s  fkill  fhould  make  him  de- 
fpife  good  receipts  ; for  we  have  often  feen,  not  only  empirics  and 
furgeons,  but  even  ladies  and  old-wives,  with  a lucky  receipt,  perform 
more  conftant  and  eafy  cures  of  a particular  diftemper,  than  even 
learned  phyficians  by  their  pompous  and  artificial  prefcriptions.  The 
illuftrious  lord  Verulam  takes  notice  of  it  as  a deficiency,  that  receipts, 
approved  by  long  experience,  are  not  more  clofely  and  religioufly  ad- 
hered to.  And  the  experienced  Crato  doubts  not,  that  a try’d  remedy, 
rationally  applied,  may  fometimes  prove  more  effectual,  than  an  ex- 
temperaneous  one  judicioufly  prefcribed,  by  the  mod  expert  phyfician. 

But  if  a medicine  be  powerful  and  commanding,  the  efficacy  of  it 
may  fupply  a great  want  of  fkill  in  the  prefcriber.  And,  indeed,  there 
are  certain  preparations  and  compofitions  of  medicines  fo  lucky,  and 
beyond  expectation  fuccefsful,  that  the  phyficians  who  prefcribed  them, 
may  write  down  an  hundred  others,  each  apparently  as  rational  as  any 
of  thefe,  which,  never thelefs,  ffiall  be  all  much  inferior  to  the  firft. 
’Tis,  therefore,  no  wonder,  that  learned  phyficians  have  highly  valued 
fome  particular  receipts  and  procefles. 

Upon  the  whole,  ’tis  rational  to  expect,  that  the  nobienefs  of  medi- 
cines will  be  advanced,  as  the  art  of  preparing  them  fhall  be  promo- 
ted ; but  ordinary  receipts,  without  an  ordinary  meafure  of  fkill  in 
phyfic,  are  not  rafhly  to  be  relied  on  •,  efpecially  in  acute  difeafes  ; 
yet  if  there  be  noble  and  extraordinary  fpecifics,  that  work  rather  by 
ftrengthening  and  reftoring  nature,  and  refolving  the  morbific  matter, 
than  by  irritating,  weakening,  or  difordering  her  *,  the  adminiffration 
of  fuch  remedies  may,  perhaps,  ufually  require  only  common  difcre- 
tion,  and  the  obfervance  of  fuch  directions  as  may  be  given  along  with 
the  medicine. 

Thus  much  I thought  fit  to  premife,  that  my  defign  in  publifhing 
the  following  collection  of  remedies,  or  medicinal  experiments,  mighc 
not  be  mifunderftood  or  perverted. 


Medicine. 


A plaifter  for  aches , efpecially  if  fcorhutic. 

i.  Spread  thinly  upon  very  fine  kid-leather,  the  Etnplajlrum  de  mucila-  Remedies  for 
ginihus , and  let  it  lie  upon  the  aching  part,  as  long  as  there  is  need.  aches. 


For  an  old  ach  or  flrain. 

2.  Take  of  Lucatellus' s balfam  one  ounce,  of  oil  of  turpentine  one 
dram  ■,  incorporate  them  very  well,  with  a gentle  heat,  and  anoint  the 
part  affeCted  therewith  •,  wearing  on  it  a piece  of  unwafh’d  flanel,  be- 
lfnear’d  with  the  fame  ointment. 

H h h h 2 


For 


604 

Medicine. 

v. y~\r^J 


Medicinal  Experiments. 

For  fcorbutic  aches , efpecially  about  the  J hare-bone . 

3.  Take  two  parts  of  palm-oil,  and  one  of  oil  of  camomile  j mix 


thefe  exattly,  and  therewith  anoint  the  part  affedled. 


A powerful  remedy  for  fcorbutick  aches. 

4.  To  one  ounce  of  oil  of  turpentine,  put  one  dram  or  two,  of  the 
volatile  fait  of  hartfhorn,  or  as  much  as,  being  well  ground  with  it  in 
a marble  mortar,  will  bring  it  to  the  confidence  of  a kind  of  ointment ; 
with  which,  the  cold  being  taken  off,  the  part  affedted  is  to  be  lightly 
anointed. 

For  fight  fcorbutic  aches  or  pains. 

5.  Anoint  the  pained  part,  from  time  to  time,  with  fading  fpittle  ; 
and  if  you  will  have  the  medicine  a little  ftronger,  the  patient  may 
put  roach-alum,  to  the  bignefs  of  a fmall  pea,  into  his  mouth,  before 
he  employs  his  fpittle. 


For  aches , and  pricking  pains  in  the  fid.es,  or  elfewhere. 

6.  With  a diffident  quantity  of  clean  fulphur,  finely  powder’d,  mix 
as  much  Venice-trtzcle,  as  will  bring  it  to  a confidence  for  pills.  Of 
this  mixture  you  may  give  the  quantity  of  a pidol-buliet,  twice  or 
thrice  a day  ; drinking  any  convenient  liquor  after  it. 


For  acidities  in  the  blood. 

Acidities.  7*  Take  coral,  the  cleared  and  redded  you  can  get,  and  reduce  it 
to  an  impalpable  powder.  Of  this  give  the  patient,  once  or  twice  a day, 
as  need  fnall  require,  about  one  dram  at  a time  ; and  let  him  long  con- 
tinue the  ufe  of  it. 


Fo  bring  away  the  after-birth. 

After-birth.  8.  Give  about  30  drops,  or  any  number  between  25  and  35,  of  good 
effential  oil  of  juniper,  in  a draught  of  any  convenient  vehicle. 

An  external  medicine , often  fuccefsfully  try' d for  agues. 

Agues.  9.  Take  five,  feven,  or  nine  (for  ’ tis  pretended  it  mud  be  an  odd 

number)  of  the  roots  of  rib-wort  •,  and  having  made  them  clean,  put 
them  into  a little  bag  of  farfenet,  or  fine  linen,  and  let  the  patient 
wear  it  upon  the  nape  of  his  neck  ; .renewing  it  within  two,  three,  or 
four  days,  if  need  require. 

A try'd  remedy  for  agues. 

10.  Take  of  the  bark  of  fafiafras-root,  and  of  Virginia  fnake-weed, 
both  in  powder,  of  each  ten  grains  ; and  with  half  a dram,  or  two 
fcruples  of  mithridate,  or  Venice- treacle,  make  a bolus  ; to  be  taken 
two  hours  before  the  cold  fit. 


A choice 
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A choke  medicine  for  aguijh  dijlempers. 

1 1.  Take  of  fait  of  wormwood  fifteen  grains,  crabs  eyes  eight  or  ten 
grains ; mix  thefe  well,  and  give  them  in  two  or  three  fpoons-full  of 
fome  cordial-water. 

A wrift-plaijler  for  agues. 

12.  Spread  wax,  to  about  the  thicknefs  of  a crown-piece,  and  of  a 
convenient  breadth  and  length,  to  make  an  entire  wrift-plaifter ; upon 
this  difplay  the  leaves  of  the  tops  of  rue,  not  yet  fully  open’d,  fo  that 
they  may  cover  the  whole  plaifter ; then  apply  it,  and  let  it  lie  on  for 
feveral  days,  fuccefiively. 

An  often  try'd  medicine  for  agues. 

13.  Gather  the  leaves  of  rib- wort,  as  near  the  root  as  you  can,  in  a 
dry  morning  ; wipe  them  clean,  but  do  not  wafh  them  *,  then  dry  them 
carefully,  till  you  may  reduce  them  to  powder.  Of  this  give  from 
one  dram  to  two,  mixt  with  one  dram  of  conferve  of  rofes,  the  crumbs 
of  white  bread,  or  the  yolk  of  an  egg  or  two. 

For  agues , efpecially  tertians . 

1 4.  Give  as  much  Virginia  fnake-root,  reduced  to  fine  powder,  as  will 
lie  upon  a fhilling,  in  a glafs  of  fherry,  juft  before  the  beginning  of  the 
cold  fit  •,  repeating  it  once  or  twice  if  need  be. 

For  a tertian  ague. 

15.  Of  the  root  of  angelica  powder’d,  give  from  half  a dram  to  a 
dram,  in  any  convenient  vehicle,  about  two  hours  before  the  cold  fit. 

A medicine  with  which  a quartan  was  cur'd , when  the  hark  had  fail'd. 

1 6.  Let  the  patient  take  one  dram  of  the  black  tips  of  crabs-claws, 
reduc’d  to  exceeding  fine  powder,  in  any  convenient  vehicle  or  conferve, 
twice  or  thrice  a day,  as  he  would  take  the  cortex , without  intermitting. 

<Eo  prevent  or  cure  an  ague. 

1 7.  Take  grated  angelica-root,  flowers  of  antimony,  of  each  half  a 
dram,  canary  three  ounces:  infufe  them  in  a cold  place  for  two  days, 
and  pour  off  the  clear  for  two  dofes.  It  is  a Angular  good  vomit  for 
the  cure  of  agues  of  all  forts,  being  [given  in  the  morning  fafting,  four 
or  fix  hours  before  the  fit ; and  if  it  be  not  a quotidian  ague,  on  the 
intermitting  day. 

An  often  try' d pericarpium  for  agues , efpecially  tertians. 

18.  Take  a handful  and  a half  of  frefh  rue,  half  a handful  of  frefli 
fage,  a fmall  fpoonfull  of  bay-falt,  and  a fpoonfull  of  good  vinegar. 
Beat  all  thefe  very  well  together  into  an  uniform  mafs  ^ which  divide 

into 


60$ 

Medici  ne. 


6o6 

Medicine. 

L/"V\J 


Medicinal  Experiments . 

into  two  parts  •,  and  make  thereof  two  wrift-plaifters,  to  be  apply’d  be- 
fore the  fit  *,  and  renew’d,  if  there  be  occafion,  and  kept  on  till  they 
grow  dry  and  troublefome. 

An  amulet  againfi  agues , efpecially  tertian. 

19.  Cut  a handful  of  groundfel  fmall,  put  it  into  a fquare  paper-bag, 
about  four  inches  every  way  •,  pricking  that  fide  which  is  to  be  next 
the  Ikin,  full  of  large  holes;  and  cover  it  with  fome  fine  linen,  that 
nothing  may  fall  out.  Let  the  patient  wear  this  upon  the  pit  of  his 
ftomach  ; renewing  it  two  hours  before  every  fit. 

An  often  try’d  remedy  for  an  ague . 

20.  Boil  yarrow  in  new  milk,  till  it  be  tender  enough  for  a cataplafm. 
Apply  this  to  the  patient’s  wrifts,  juft  when  the  cold  fit  is  coming  ; 
and  let  it  lie  on  till  the  fit  is  gone  ; and  if  another  fit  conies,  ufe  frelh 
cataplafms  as  before. 

For  an  ague. 

21.  Take  the  bone,  called  Patella , of  the  knee  of  a dead  man  ; and 
having  reduced  it  to  fine  powder,  give  ol  it  as  much  as  will  lie  upon  a 
fix-pence,  for  one  dofe,  in  any  proper  conferve,  or  vehicle,  before 
the  cold  fit. 

For  agues. 

22.  Take  fait  of  carduus,  and  fait  of  wormwood,  each  fifteen  grains, 
tartar  of  vitriol  half  a fcruple ; mix  them,  and  give  them  in  a few 
fpoonsfull  of  Rhenifh  wine,  or  of  fome  other  convenient  vehicle,  either 
before  the  fit,  or  at  fome  other  time  when  the  ftomach  is  empty. 

For  taking  off  the  fits  of  agues. 

23.  Give  of  good  common  brimftone,  reduced  to  a fubtile  powder, 
one  dram  and  a half,  or  two  drams,  either  made  up  into  a bolus  with 
a little  honey,  or  in  any  appropriated  vehicle  ; let  it  be  given  at  the 
ufual  times,  and  repeated  once  or  twice,  if  need  be,  efpecially  if  the 
fits  ihould  return. 


A medicine  almofi  fpecific  for  agues. 

24.  Take  rofin  of  fcammony  twelve  grains,  diaphoretic  antimony, 
and  cryftals  of  tartar,  of  each  eight  grains  mix  thefe  carefully,  and 
give  them  for  one  dofe,  an  hour  before  the  fit  comes. 

For  an  ague. 

25.  Take  the  foot  of  a baker’s  chimney,  muftard,  rue,  white-wine 
vinegar,  fallad-oil,  fome  white  pepper  and  ginger  *,  make  a poultis  of 

.them,  and  lay  it  to  the  pulfe  of  the  arms,  and  let  it  lie  on  for  a fort- 
night or  three  weeks. 

* An 
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An  often  try'd  medicine  for  tertian  agues.  Medicine. 

26.  Take  of  alum  and  nutmeg  powder’d,  of  each  about  half  a dram  ; U^V,'NJ 
mix  them  with  about  fix  grains  of  faffron  ; and  give  this  in  two  or  three 
fpoonsfull  of  white-wine  vinegar,  at  the  ufual  time. 

An  experienced  remedy  for  an  Anafarca,  or  general  dr  opfy  of  the  whole  body. 

27.  Fry  frefh  rue  with  oil  of  walnuts,  till  it  becomes  fit  tobeapply’d,  Anafarca. 
hot,  as  a cataplafm,  to  the  navel ; and  keep  it  on  that  part  for  fome 

hours  i renewing  it  once  or  twice  a day,  if  need  requires. 

A powerful  remedy  in  apoplectic  fits. 

28.  From  the  herb  maftic,  diflil  by  an  alembic,  with  a copper  body,  Apoplexy. 
an  effential  oil ; of  which,  with  fuch  a pipe  or  quill,  that  one  end  may 

be  open’d  and  ftopt  at  pleafure,  blow  up  fome  drops  firft  into  one  of 
the  patient’s  noflrils,  and  then  into  the  other. 

To  prevent  and  check  the  apoplexy. 

29.  Make  an  iffue  at  the  meeting  of  the  futures,  and  keep  it  long 
open  ; but  if  the  cafe  will  not  admit  a delay,  clap  on  a good  cupping- 
glafs,  without  fcarrification,  or  with  it,  as  need  fhall  require,  upon  the 
fame  concourfe  of  the  futures. 

An  experienced  external  remedy  in  apoplectic  fits. 

30.  Fix  a cupping- glafs,  without  fcarrification,  to  the  nape  of  the 
neck,  and  another  to  each  fhoulder  j and  let  them  flick  on  for  a com- 
petent time. 

An  experienced  remedy  to  prevent  apoplectic  fits. 

31.  Make,  at  the  croffing  of  the  futures,  an  iffue,  with  diapalma  and 
oil  of  vitriol  ; and  keep  it  open  the  ordinary  way. 

To  Jlrengthen  the  fiomach , and  promote  the  appetite. 

32.  Make  the  roots  of  gentian  pulverable,  with  no  more  wafte  of  the  Ajpuite  dc- 
moiflure  than  is  neceffary  •,  reduce  them  to  powder,  of  which  let  th t proved. 
patient  take  from  twelve  or  fifteen  grains  to  double  that  quantity,  or 

more,  twice  or  thrice  a day.  It  may  be  taken  on  an  empty  fiomach, 
or,  if  that  cannot  conveniently  be  done,  at  meal-times.  It  is  very  good, 
not  only  in  want  of  appetite,  but  for  obftruCtions : and  I have  ufually 
given  it  in  vertiginous  affections  of  the  brain  ; and  to  leffen,  if  not  quite 
take  away,  the  fits  of  agues,  and  even  quartans : but,  in  this  cafe,  the 
dofe  muff  be  confiderably  augmented. 

An  often  try' d remedy  for  the  afihma. 

33.  Take  foap-boilers  lees  one  part,  fpirit  of  wine  rectified  two  parts  •,  Afihma. 
fet  them  in  digeflion,  and  add  fome  drops  of  chymical  oil  of  carraway, 

and  of  anifeeds.  The  dofe  in  younger  perfons  is  about  ten  drops  *,  and  in 
elder  ones,  from  half  dram  to  one  dram,  in  fome  convenient  vehicle. 

Far 
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For  a dry  or  convulftve  ajlhma. 

34.  Take  choice  faffron,  reduced  to  a kind  of  powder  ; and  with  any 
convenient  mixture,  give  eight  or  ten  grains  of  it,  in  the  form  of  pills,, 
at  bed-time. 

For  ajlhmatic  coughs. 

35.  Take  two  ounces  of  oil  of  fweet  almonds,  frefh  drawn,  and  put 
it  upon  one  dram  of  flowers  of  brimftone  •,  keep  them,  for  a fortnight, 
in  digeftion,  in  a moderate  heat,  and  then  decant  off  the  oil,  or  pafs  it 
through  a clean  linen  rag,  to  keep  back  the  brimftone  : and  of  this  li- 
quor give  a fpoonful  or  two  at  a time. 

A medicine  for  dry  or  convulftve  ajlhma' s,  and  for  cojlivenefs. 

36.  Give  at  bed-time,  eight  or  ten  grains  of  choice  laffron,  grofly 
pulverized,  in  a little  fyrup  or  conferve  of  violets. 

For  mojl  ajlhmatic  difempers. 

37.  Take  of  the  roots  of  alecampane,  thinly  fliced,  one  ounce;  of 
the  leaves  of  ground-ivy  a handful.  Boil  thefe  in  three  pin-ts of  fpring- 
water  to  a quart ; ftrain  the  decodtion,  fweeten  it  with  a little  live  ho- 
ney, and  let  the  patient  take  thereof  ftx  or  feven  fpoonsfull  at  a time. 

For  mojl  ajlhmatic  dijlempers. 

38.  Take  juice  of  hyffop,  and  choice  honey,  of  each  two  pound  ; 
mix,  boil,  fcum,  and  make  a fyrup  ; of  which  give  four  fpoonsfull, 
or  more,  morning,  noon,  and  night. 

For  the  bloody -Jinx. 

39.  Dry  pigs-dung,  and  burn  it  to  grey  allies  ; of  which  give  about 
half  a dram  for  a dofe  ; drinking  three  fpoonsfull  of  wine  - vinegar 
after  it, . 

For  the  bloody -flux  and  pleurifte .. 

40.  Grate  to  fine  powder  the  dry’d  pizzle  of  a flag  ; and  give  of  It 
as  much  as  will  lie  upon  a fhilling,  once  or  twice  a day,  in  any  con- 
venient vehicle. 

An  experienced  medicine  for  a dyfentery , or  bloody -flux, 

41.  Give  about  three  ounces  of  the  juice  of  ground-ivy,  mixt  with 
one  ounce  of  the  juice  of  plantain,  once  or  twice  a day. 

Fo  flop  a dyfentery , or  bloody-fiux. 

42.  Make  up  the  powder  of  fufs-balls,  with  fome  conferve  of  rofes, 

or  other  convenient  fubftance,  into  pills;  and  of  this  mixture  give  as 
much  in  the  dyfentery,  as  contains  from  about  a fcruple,  to  half  a dram 
of.  the  powder.  For 
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For  dyfenterical fluxes. 

43.  Take  good  ^«zV*-turpentine,  and,  with  a very  gentle  heat, 
evaporate  it  fo  far,  that,  when  cold,  it  may  almofl  coagulate.  Incor- 
porate this  fubftance  with  fine  fugar,  enough  to  make  it  up  into  pills, 
whereof  give,  in  the  morning  falling,  as  many  as  will  amount  from  a 
fcruple  to  a dram  of  the  turpentine. 

An  experienced  remedy  for  dyfenterical  fluxes. 

44.  Take  the  thigh-bone  of  a man,  calcine  it  to  whitenefs  ; and 
having  purg’d  the  patient  with  an  antimonial  medicine,  give  him  one 
dram  of  this  powder  for  a dofe,  in  fome  good  cordial. 

For  the  dyfentery , and  fluxes  caufed  by  floarp  humours. 

45.  Take  from  half  a fcruple  to  one  fcruple  of  Mercurius  dulcis,  and 
as  much  fine  fugar  *,  and  with  fome  purgative,  let  the  patient  take  it 
once  a day  ; with  care  that  none  of  it  remain  in  his  mouth  or  throat. 

An  often  try'd  medicine  for  fluxes  of  the  belly,  tho ’ bloody. 

46.  Give  for  a dofe,  in  any  convenient  vehicle,  as  much  powder’d 
pizzle  of  a dag,  as  will  lie  upon  an  ordinary  half-crown  piece. 


An  effectual  medicine  for  dyfenterical  and  other  fluxes. 

47.  Take  of  the  Ikin,  liver,  gall,  and  all  the  parts,  except  the 
mufcles,  of  a hare  •,  and  having  drv’d  them  fo,  that  they  may  be  con- 
veniently reduced  to  powder,  give  of  it  from  about  two  fcruples  to  one 
dram,  in  any  convenient  vehicle. 


For  a bloody-flux. 

48.  Take  half  an  ounce  cf  London- treacle,  and  an  ounce  of  conferve 
of  red  rofes  ; mix  them  together  with' fome  fyrup  of  clove  july-flowers, 
or  of  citrons,  and  keep  them  thus  mix’d  in  a cover’d  pot.  Take  of 
the  electuary  about  the  quantity  of  a walnut,  night  and  morning,  for 
two  days,  fading  two  hours  before  and  after  ; then  intermit  a day,  and 
take  it  again  in  the  like  manner. 

. . V'li  " ’ 

An  often  try'd  remedy  for  the  dyfentery , and  /harp  fluxes  of  the  belly. 

49.  Give  from  15  to  20  grains  of  Mercurius  dulcis , well  prepar’d,  and 
incorporated  with  about  an  ounce  of  catholicon,  or  one  fcruple  of  ter- 
rified rheubarb. 


For  the  bloody-flux , or  other  fluxes. 

50.  Take  of  Japan  earth,  and  powder  of  rhubarb,  each  equal  parts ; 
and  give  half  a dram  at  a time,  every  morning,  fading. 
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Blood  to  pu- 
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Jlrengthen . 
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An  often  tty'd  medicine  for  the  bloody -flux,  good  alfo  in  pleurifles. 

51.  Give  one  dram  of  the  feed  of  flix-weed,  in  two  or  three  fpoonf- 
full  of  any  convenient  vehicle,  once  or  twice  a day. 

An  approved  medicine  for  the  bloody -flux,  good  alfo  for  pleurifles. 

52.  Give  two  or  three  fcruples  of  hare’s  blood,  beaten  to  powder, 
for  one  dofe,  in  a fpoonfull  or  two  of  mint-water. 

A very  often  experienced  remedy , for  dyfenteric  and  other  fluxes. 

53.  Boil  the  quantity  of  a walnut  of  the  frefh  warm  dung  of  a hog, 
and  as  much  fine  mutton-fuet,  diced  thin,  in  a porringer  of  new-mi!k  : 
when  thefe  are  well  incorporated,  ftrain  them  through  a clean  linen 
cloth  ; fweeten  it  with  loaf-fugar,  and  let  the  patient  take  the  medi- 
cine warm,  once  or  twice  a day. 

To  pur i fie  and  fweeten  the  blood. 

54.  Take  the  Minera  of  Hungarian,  or  other  choice  antimony,  and 
having  ground  it  to  very  fine  powder,  without  fuffering  it  to  touch 
any  metal,  give  of  it  from  ten  grains  to  a dram,  once  a day,  at  din- 
ner, that  it  may  mix  with  the  aliment. 

To  cleanfe  the  blood,  and  Jlrengthen  weak  patients. 

55.  Take  of  vipers,  reduc’d  to  fine  powder,  one  ounce,  diaphoretic 
antimony  half  an  ounce,  clear  yellow  amber  two  drams,  ftarch  as 
much  as  all  the  reft,  and  of  fugar  as  much  as  of  ftarch  •,  make  them 
into  a fine  pafte  with  fpirit  of  wine,  and  then  form  them  into  fmall 
cakes,  whereof  one  may  ferve  for  a dofe. 

To  refolve  extravafated  blood. 

f 6.  Spread  the  powder’d  root  of  burdoc,  upon  a linen  cloth,  and 
bind  it  quite  round  the  part  affefted  j renewing  it  twice  a day. 

To  Jlrengthen  the  bowels. 

57.  Let  the  patient,  from  time  to  time,  fwallow  a clove  of  garlic 
or  two,  without  chewing. 

To  reduce  flaggy  breajls  to  a good  Jhape  and  plumpnefs. 

58.  Take  green  hemloc  well  bruis’d,  and  reduced  to  a kind  of  ca- 
taplafm,  to  be  apply’d,  gently  warm’d,  to  the  parts,  and  kept  dfi 
till  it  hath  performed  what  was  intended  ; fhifting  it  once  a day. 

For  ulcers  in  the  breaft,  or  elfewhere. 

59.  Take  millepedes,  or  wood-lice,  and  having  wafh’d  them  clean, 
with  a little  white-wine,  and  dry’d  them  with  a linen  cloth,  beat  them 

very 
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very  well,  in  a glafs  or  marble- mortar,  and  give,  for  the  firft  time,  as  Medicine. 

much  juice,  as  you  can,  by  flrong  exprcffion,  obtain  from  five  or  fix  UOTV 

of  them.  This  juice  maybe  taken  in  frnall  ale  or  white-wine,  in  which, 

the  next  time,  you  may  give  as  much  as  can  be  fqueez’d  out  of.  eight 

or  nine  millepedes  ; and  fo  continue,  increafing  the  number  that  you 

employ  by  two  or  three  at  a time,  till  it  amount  to  twenty-five  or 

thirty  *,  and,  if  need  be,  to  forty  or  more,  for  one  taking.  And  if, 

upon  pounding  of  thefe  infedls,  the  mafs  they  afford  be  too  dry,  you 

may  dilute  it  with  a little  white-wine,  or  ale  ; that,  being  penetrated, 

and  fo  foftned  by  the  liquor,  the  mafs  may  the  better  part  with  its  juice. 

An  often  try' d cataplafm  to  break  a fore  breaft. 

60.  To  the  yolks  of  4 eggs,  take  4 ounces  of  live  honey,  mix  them, 
by  grinding,  well  together,  with  about  half  a pint  of  claret-wine  ; and 
apply  this  mixture,  as  a poultis,  to  the  part  affedted. 

For  an  outward  bruife. 

61.  Apply  to  the  part  affedled,  purified  honey,  fpread  upon  cap-  Eruijis. 
paper  •,  to  be  kept  on,  with  fome  convenient  plaiffer,  or  bandage,  and 
fhifted  once  or  twice  a day. 

Or, 

62.  Beat  aloes  fuccotrina  to  fine  powder  •,  and  pour  on  it  as  much 
rofe- water  as  may  diffolve  a great  part  of  it.  This  done,  ftir  them 
well  for  a while  ; and  when  the  mixture  is  fettled,  pour  off  the  liquor, 
and  in  it  dip  linen-rags,  which  being  applied  to  the  part  affedled,  will 
foon  flick  to  it  ; and  leldom  need  be  removed,  till  the  patient  is  reliev’d  : 
and  then,  to  get  them  off,  the  rags  mufl  be  well  wetted  with  warm  water, 

. For  a frefh  bruife. 

63.  Take  frefh  butter  and  parfley,  of  each  a fufficient  quantity,  and 
having  chopt  the  herb,  mix  it  very  well  with  the  butter,  to  the  con- 
fiftence  of  a cataplafm  to  be  apply’d,  warm,  to  the  bruifed  part. 

For  a bruife , or  coagulated  blood. 

64.  Take  black  foft  foap,  and  with  a fufficient  quantity  of  crumbs 
of  white-bread,  very  well  mixt  with  it,  make  a pafte,  which  is  to  be 
laid  on  the  part,  with  a linen  rag,  and  kept  bound  upon  it  for  fome 
hours  ; that  it  may  have  time  to  refolve  the  congeal’d  blood,  and  bring 
the  contufed  part  from  a livid  to  a red  colour. 

A powerful  medicine  for  bruife s,  and  feveral  other  affections. 

65.  Diffolve  in  redtified  fpirit  of  wine,  as  much  pure  camphire  as  you 
eafily  can  ; and  keep  it  very  clofe  flopt.  To  ufe  it,  moiften  thoroughly 
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fome  thin  pieces  of  linen  or  flanel  therewith,  and  applying  them  luke- 
warm ; and,  likewife,  you  may,  with  a rag  dipt  therein,  apply  it  to 
the  eye-lids  ; taking  care  that  none  of  it  get  into  the  eye  itfelf,  fince 
there  it  would  caufe  great  fmart.  It  may,  alfo,  be  very  ufefully  ap- 
ply’d  to  burns  •,  and  yet  more  fo  to  bruifes. 

For  burns. 

66.  Take  goofe-greafe,  and  having  foftly  melted,  and  a little  fkimm’d 
it,  fqueeze  into  it  as  much  frefhly  expreft  juice  of  ground-ivy-leaves, 
as,  by  continual  ftirring,  will  bring  it  to  the  confidence  of  a green  oint- 
ment. With  this  anoint  the  part  afieded,  and  afterwards  lay  on  ic 
fine  old  rags,  well  dipt  in  the  fame  ointment. 

For  burns , and  Jlanching  of  blood. 

6y.  Diffolve  a large  proportion  of  fugar  in  rain-water  •,  and  with  a 
diffident  quantity  of  linfeed-oil,  or  oil  of  olives,  beat  up  this  liquor 
till  the  oil  be  brought  to  the  confidence  of  an  unguent,  with  which 
anoint  the  part  afieded  as  foon  as  podlble  *,  renewing  the  application 
occafionally. 


A very  often  experienced  remedy  for  burns. 

68.  Take  two  parts  of  oil  of  walnuts,  and  one  of  honey,  mix  them 
well  together  over  a gentle  fire,  and  when  they  are  thoroughly  incor- 
porated, dip  a feather  in  the  mixture,  and  therewith  anoint  the  part 
afieded,  fo  that  the  ointment  may  touch  it  immediately  -,  and  then 
drew  on  it  fome  powder  of  ceterach,  or  fpleen-wort  ; keeping  the  part 
quiet,  and  defended  from  the  air. 

Againfl  burns. 

69.  Beat  onions  into  a foft  mafs,  and  apply  them,  as  fpeedily  as  pof- 
fible,  to  the  part  afieded  ; and  keep  them  on  it  till  they  begin  to  grow 
dryifh  j and  then,  if  need  be,  and  apply  frefh. 

For  a frefh  burn. 

70.  Beat  a fufficient  quantity  of  onions,  very  well,  with  common 
fait  finely  powder’d,  to  be  applied,  as  a cataplafm,  warm,  to  the  part 
afieded  ; renewing  it,  if  need  be,  till  the  imprefiion  of  the  fire  be 
taken  out. 


An 
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An  excellent  ointment  for  burns  and  fcalds. 

71.  Take  of  the  inner  rind  of  the  elder-tree,  and  of  frefh  fheep’s- 
dung,  without  any  adhering  draws  or  foulnefs,  of  each  one  handful  ; 
and  with  frelh  butter,  or  oil,  make  thereof  an  ointment,  to  be  applied 
as  ufual  in  fuch  cafes. 

An  approved  remedy  for  burns , efpecially  recent  ones. 

72.  Take  a fufficient  quantity  of  adders- tongue,  and  gently  boil  it 
in  linfeed-oil,  till  the  liquor  be  drongly  impregnated  with  the  herb  ; 
then  drain  it,  and  keep  it  dopt  for  ufe. 

An  excellent  ointment  for  burns  and  fcalds. 

73.  Take  of  Saccharum  Saturni  half  a dram,  of  the  fharped  vinegar 
four  ounces  ; make  a folution  of  the  former  in  the  latter,  and  add, 
drop  by  drop,  (often  dirring,  or  fhaking  them  together)  as  much  oil  of 
elder  as  will  ferve  to  reduce  the  mixture  into  the  form  of  a liniment. 

For  a burn. 

74.  Mix  lime-water  with  linfeed-oil,  by  beating  them  together  with 
a fpoon  j and,  with  a feather,  drefs  the  burn  feveral  times  a day. 

For  a burn  or  fcald  in  the  eye. 

75.  Take  the  mucilages  of  quince-feed,  flea- wort,  linfeed  and  fenu- 
greek-feed, of  each  one  fcruple  ; boil  them  very  lightly  in  4 ounces  of 
betony-water  ; filter  and  apply  it  to  the  part. 

^ An  approved  medicine  for  a cancer,  not  broken. 

76.  Take  dulcify  5d  colcothar,  and  with  cream,  or  the  whites  of  eggs, 
beaten  to  a water,  bring  it  to  a cataplafm  •,  which  ought  to  be  made 
large,  and  fpread  about  the  thicknefs  of  half  a crown,  and  applied  warm 
to  the  part  affedted  ; fhifting  it,  at  lead,  once  a day. 

For  a cancer  in  the  breajl. 

77.  Take  of  the  warts  that  grow  on  the  hinder  legs  of  a done- 
horfe,  dry  them  gently  till  you  can  reduce  them  to  a powder,  of  which 
you  may  give  half  a dram  for  a dofe  in  any  convenient  vehicle.  And 
to  relolve  hard  tumours  in  womens  breads,  apply  to  the  part  turnips 
boiled,  and  made  undtuous  with  frefh  hogs- lard. 

A very  often  experienced  medicine  for  cankers  in  the  mouth , and  elfewhere. 

71.  Take  flowers  of  fulphur  one  ounce,  roach-alum,  crude  and  finely 
pulveriz  d,  half  an  ounce  •,  mix  thefe  very  well  together,  and  incorpo- 
rate them  with  as  much  good  honey,  as  will  lerve  to  bring  the  mixture 

to 
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to  the  confidence  of  a liniment,  to  be  apply’d,  from  time  to  time,  to 
the  part  affefted. 

A try' d medicine  for  chilblains. 

79.  Take  thick  frefli  parings  of  turnips,  and  hold  them  to  the  fire 
till  they  be  very  crifp  •,  then  apply  them  to  the  unbroken  tumours  or 
blitters,  as  hot  as  the  patient  can  endure  •,  keep  them  on  for  a com- 
petent time,  and  apply  new  if  need  require.  They  will  caufe  the 
peccant  matter  to  tranlpire,  or  otherwife  wafte,  without  breaking  the 
bliders. 

A remedy  for  chilblains. 

80.  take  a turnip,  road  it  well  under  the  embers,  beat  it  to  a 
poultis,  apply  it  very  hot  to  the  part  affe&ed,  and  keep  it  on  for  three 
or  four  days  j or  fhift  it  twice  or  thrice,  if  occafion  require. 

For  the  chin- cough,  and  fluffing  of  the  lungs. 

81.  Make  fyrup  of  peny-royal,  or  of  ground-ivy,  moderately  tart 
with  oil  of  vitriol  •,  and  of  this  let  the  patient  take,  very  leifurely,  about 
a quarter  of  a fpoonfull  from  time  to  time. 

For  coughs , efpecially  fuch  as  proceed  from  thin  rheums. 

82.  Take  of  choice  olibanum  finely  powder’d,  from  one  fcruple  to 
half  a dram,  and  mix  with  it  an  equal  weight  of  fugar-candy  •,  let  the 
patient  take  it  at  bed-time,  in  the  pap  of  an  apple,  for  feveral  nights 
together:  it  may,  alfo,  be  taken  occafionally,  at  any  other  time  when 
the  domach  is  empty. 

* An  approved  remedy  for  a cold , and  efpecially  if  it  affetts  tfce  breafl. 

83.  Take  a fheet  of  brown  paper,  of  an  even  texture,  and  anoint  it 
uniformly  over,  and  very  well,  with  old  tallow, 'fo  that  the  paper  may 
be  thoroughly  penetrated  by  it  : then  cover  it  thinly  with  nutmeg, 
and  clap  it  warm  to  the  pit  of  the  domach,  that  it  may  reach  far  both 
above  and  beneath  it. 

An  experienced  medicine  for  coughs. 

84.  Boil  good  turnips  in  water,  and  having  exprefs’d  the  juice,  mix 
it  with  as  much  finely  powder’d  fugar-candy,  as  will  bring  it  into  a 
kind  of  fyrup  ; of  which  let  the  patient  fwallow  a little,  as  gently  as 
he  can,  from  time  to  time. 

A medicine , which  cured  a gentlewoman , who  had , in  vain , taken  much 
phyfic  for  a confumptive  cough. 

85.  From  ten  or  twelve  fine  raifins  of  the  fun,  take  out  the  little 
kernels,  and  duff*  the  raifins  with  the  tops  of  rue  i and  let  the  patient 
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fwallow  them,  either  as  they  are,  or  in  the  form  of  a bolus,  early  in  Medicine 
the  morning  •,  failing  after  them  two  or  three  hours  at  lead. 


A powerful  medicine  to  ripen  coughs , to  hajlen  the  expectoration  of  phlegm. 

86.  Cut  onions  into  flices,  and  fry  them  with  frelh  butter,  as  if  you 
were  to  eat  them,  then  boil  them  with  new  milk,  till  it  be  well  im- 
pregnated therewith,  and  they  be  made  tender.  Of  this  mixture  let 
the  patient  take  a moderate  quantity  from  time  to  time. 

An  excellent  remedy  for  a cough. 

87.  Take  of  virgin-honey  two  ounces  •,  of  red-rofes,  warily  dry’d, 
and  finely  powder’d,  half  an  ounce  ; of  choice  fulphur,  very  well  fife- 
ed,  two  drams  * of  good  benjamin  reduced  to  fine  powder  one  dram  ; 
beat  and  mix  all  thefe  very  well  ; and  let  the  patient  take  the  quantity 
of  a nutmeg  thereof,  from  time  to  time. 

For  a cough , efpecially  if  accompanied  with  a tickling  rheum. 

88.  Take  equal  parts  of  finely  powder’d  olibanum,  and  Venice - 
treacle  ; incorporate  them  exadtly,  and  of  this  mafs  form  pills  of  what 
bignefs  you  pleafe.  Let  the  patient  take  about  half  a dram  at  bed- 
time, or,  if  need  be,  one  fcruple,  or  more,  twice  a day. 

An  experienced  balfamfor  coughs,  confumptions , old  ft  rains,  bruifes , aches , &c. 

89.  To  one  part  of  good  flower  of  brimftone,  put  four  or  five,  in 
weight,  of  oil- olive,  and  boil  them  together  in  a large  earthen  vefifel, 
till  the  fulphur  is  perfectly  diflolved,  with  the  oil,  into  a blood-red 
balfam  •,  ftirring  it  carefully  all  the  time.  When  this  is  outwardly  ap- 
plied, it  Ihould  be  well  warmed  and  chafed  into  the  part  affedted  i or 
lint  being  dipt  in  it,  n<ay  be  kept  upon  the  place.  It  may,  alio,  be 
taken  internally  at  any  time  when  the  ftomach  is  not  full,  either  roll’d 
up  in  fugar,  or  mixed  with  any  convenient  vehicle,  from  two  to  fifteen 
or  twenty  drops.  This  remedy  has  proved  ferviceable  in  confumptions, 
and,  externally,  in  fits  of  the  gout. 

A remedy  for  the  colic.  o 

90.  In  a draught  of  any  convenient  liquor,  diftblve  about  One'dfam  The  colic. 
of  good  fait  of  tartar  5 and  let  the  patient  take  it  for  a dofe. 

» J * * ->  J li  LLaJK  Mi  ‘Jsi+jJ  jii  J 

For  the  colic. 

91-  Take  clean  white  chalk,  dry’d,  and  reduced  to  fine  powder  ; 
wet  this  With  thetexpreis’d  juice  of  camomile,  and  let  it  dry  in  the-alf, 
without  the  heat  either  of  the  fire,  or  of  the  Tun.  This  done-,  wet -if 
again  with  new  juice  of  camomile,  and  dry  it  the  feoond  time,  as  before. 

Vv  et  and  dry  it  again  the  third  time,  or  even  a fourth  time  j then  again 
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reduce  the  dry  mafs  to  fine  powder  : and  of  this  powder  let  the  patient 
take  at  a time,  as  much  as  will  lie  upon  a fix-pence,  in  a proper  vehicle. 

For  the  colic  and  fever al  other  difiempers. 

92.  Take  4 or  5 balls  of  frefh  done  horfe  dung,  and  let  them  deep, 
for  about  a quarter  of  an  hour,  in  a pint  of  white-wine,  in  a vefiel  well 
(lopp’d,  that  the  liquor  may  be  richly  impregnated  with  the  more 
volatile  and  fubtile  parts  of  the  dung  i drain,  and  give  of  it  from  a 
quarter  to  half  a pint,  or  more  at  a time  *,  the  patient  having  a care  not 
to  take  cold  after  it. 

An  approved  medicine  for  the  colic . 

93.  Mix  about  half  a dram  of  madic,  with  the  yolk  of  a new-laid 
egg  ; and  give  it  to  the  patient  once  or  twice  a day. 

An  experienced  medicine  for  the  colic. 

94.  Take  of  good  nitre  one  ounce,  rub  it  well  in  a clean  done- 
mortar,  with  half  a fcruple,  or  more,  of  fine  faffron  ; and  of  this  mix- 
ture give  about  half  a dram  for  a dofe,  in  three  or  four  ounces  of  cold 
fpring-water. 

A mixture  for  fits  of  the  colic,  and  fome  kinds  of  convulfions. 

95.  Take  one  ounce  of  flower  of  fulphur,  and  as  much  fugar-candy  •, 
grind  them  very  well  together  in  a done-mortar,  and  upon  this  quantity 
drop  thirty  drops  of  oil  of  carraway-feeds,  as  much  of  oranges,  and 
as  much  of  the  oil  of  anifeeds  : incorporate  thefe  well,  and  of  the 
mixture  give  about  twenty  or  thirty  grains  for  a dofe. 

An  incomparable  medicine  for  the  colic. 

96.  The  yellow  peel  of  oranges  being  reduced  to  powder,  give  from 
half  a dram  to  two  fcruples  of  it,  in  any  convenient  vehicle* 

An  often  experienced  medicine  for  the  colic , efpe dally  if  produced  by  Jharp 

humours. 

97.  To  a quart  of  claret,  put  about  two  ounces  of  nettle- feeds  ; dop 
the  bottle,  and;  keep  it  in  boiling  water,  a little,  to  affid  the  wine’s 
impregnation  with  the  finer  part  of  the  feeds : and  of  this  liquor  let 
the  patient  take  a fmall  draught  once  or  twice  a day. 

A good  purging  drink  for  the  colic. 

98.  Take  two  ounces  of  rhubarb,  four  ounces  of  gentian,  and  a quart 
of  good  anifeed- water  ; ?let  the  roots  infufe  long  in  it,  and  give  the 
patient  about  two  fpQonsfull  at  a time,  as  often  as  need  requires. 

An 
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A medicine  almoft  fpecijic  for  a fit  of  the  colic. 

99.  Take  about  half  a dram  of  the  exprefs’d  oil  of  nutmegs,  com- 
monly called  oil  of  mace  ; didolve  it  in  fome  fpoonsfull  of  good  wine, 
which  the  patient  is  to  take  as  hot  as  conveniently  he  can. 

A try' d remedy  for  colics , good  alfo  in  fits  of  the  mother. 

100.  Take  dry  ginger,  and  cut  it  into  thin  dices;  with  thefe  fill  a 
pipe,  and  receive  the  fmoke,  as  you  would  that  of  tobacco.  Do  this 
twice,  thrice,  or  four  times  a day,  butefpecially  at  bed-time,  and  in  the 
morning. 

An  excellent  medicine  for  convul/ive  colics. 

1 01.  Take  of  the  volatile  fait  of  pigeons-dung  two  or  three  grains, 
or  more  ; mix  it  with  a fcruple,  or  half  a dram  of  the  fame  dung  crude, 
but  flowly  dry’d,  and  finely  powder’d.  Give  this  mixture  for  one  dofe, 
in  fome  fpoonsfull  of  any  convenient  vehicle. 

For  the  colic , or  pains  in  the  fides. 

102.  Take  two  balls  of  frefli  horfe-dung,  and  infufe  them  for  twelve 
hours  in  good  white- wine,  in  a clofe  vefiel ; then  drain  the  liquor,  and 
let  the  patient  take  five  or  fix  ounces  of  it  at  a time. 

For  the  colic. 

103.  Boil  about  one  ounce  of  the  feeds  of  black  flinging  nettles,  in 
a quart,  or  more,  of  good  claret-wine  ; drain  the  decoftion,  and  give 
of  it  a wine-glafs  full  at  a time,  twice  or  thrice  a day. 

An  excellent  medicine  for  the  colic. 

104.  Take  of  Dr.  Stephens-  water,  plague-water,  juniper-berry-water, 
of  each  half  a pint,  powder  of  rhubarb  two  ounces  ; mix  thefe  toge- 
ther, fhake  the  bottle,  and  take  about  4 fpoonsfull  at  a time. 

For  the  colic. 

105.  Give  of  orange-peel  dry’d  and  powder’d,  a fpoonfull  at  a time, 
mixed  with  a little  white  fugar,  in  any  convenient  vehicle. 

A good  medicine  in  pains  of  the  colic  or  Jlone. 

106.  Take  half  a pint  of  fallad-oil,  and  as  much  fack,  or  claret- 
wine;  fhake  them  very  well  together,  and  give  them,  moderately  warm, 
for  a glyder. 
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Medicine. 

An  approved  medicine  for  inveterate  fcorbutic  colics , and  pains  of  the  bowels, 

107.  Take  Englifh  barley,  well  walk’d,  and  boil  it  in  a fufficient quan- 
tity of  frefh  fpring-water  till  it  be  ready  to  burft ; then  pour  off  the 
clear,  upon  the  yellow  part  of  the  rinds  of  lemmons,  frefh  cut  from  the 
white,  and  put  them  into  a bottle,  carefully  ftopt,  for  conftant  drink. 

To  make  lime-water  ufeful  in  fever al  dijlempers. 

Cenfumptions.  108.  Take  one  pound  of  good  quick-lime,  (lake  it  in  a gallon  of  warm 
water,  and  let  it  ftand  till  all  that  will  fubfide  be  fettled  at  the  bottom, 
and  after  feparation,  the  water  fwim  clear  at  the  top  •,  at  which  time,  a 
kind  of  thin,  brittle  fubftance,  like  ice,  will  cover  the  furface  of  the  li- 
quor : as  foon  as  the  water  is  thus  fufficiently  impregnated,  pour  it  off 
warily,  and  keep  it  well  flopped  for  ufe. 

A lime-water  for  confumptions  and  objlrublions. 

109.  In  a gallon  of  cold  lime-water,  infufe  faflafras,  liquorice,  and 
anifeeds,  of  each  4 ounces,  choice  currants,  or  fliced  raifins  of  the  fun, 
half  a pound.  The  dofe  is  4 or  5 ounces,  to  be  taken  twice  a day. 

A very  nourifhing  aliment , that  hath  recovered  many  in  confumptions. 

1 10.  Boil  eight  or  ten  craw-fifhes,  after  the  blacked:  gut  or  firing 
is  taken  out,  in  barley-water,  till  they  become  very  red  ; then  take 
them  out,  and  beat  them  long,  fhells  and  all,  in  a marble-mortar,  and 
in  a prefs  flrongly  fqueeze  out  the  juice;  which  may  be  given  either 
alone,  or  mixt  with  about  an  equal  part  of  chicken-broth,  or  fome  fuch 
convenient  alimental  liquor. 

For  convulfions , efpecially  in  children. 

Convulfions.  hi.  Take  earth-worms,  wafh  them  well  in  white-wine,  but  fo  as 
they  may  not  die  in  it ; then  dry  the  worms,  with  a moderate  heat, 
upon  hollow  tiles,  that  they  may  be  conveniently  reduced  to  powder  ; 
to  one  ounce  of  which  add  fome  grains  of  amber-greece.  The  dofe  is, 
from  one  dram  to  a dram  and  half,  in  any  convenient  vehicle. 

For  convulfions  in  children . 

1 12.  Give  the  patient  from  2,  3,  or  4,  to  5,  6,  or  7 grains,  accord- 
ing to  the  child’s  age,  of  the  true  volatile  fait  of  amber,  in  any  proper 
vehicle.  But  this  medicine  is  not  fo  efficacious  in  full  grown  perfons. 

A remedy  that  has  cured  many  children  of  convulfive  fits. 

1 13.  Put  two  or  three  drops  of  chymical  oil  of  rofemary,  into  half 
an  ounce  of  fack  ; flop  the  vial,  and  let  it  be  well  ffiaken,  to  make  a 
whitifn  mixture  of  the  liquors,  juft  before  you  give  it.  Or  elfe  in  a 

half- 
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half-pint  vial,  put  4 ounces  of  fack,  or  fome  appropriated  liquor,  and 
drop  into  it  forty  drops  of  the  forementioned  oil  •,  and  whenever  you 
are  to  exhibit  the  medicine,  fhake  the  vial,  and  prefentlv  give  of  the 
whitifh  mixture  a child’s  fpoonfull. 

A fuccefsful  medicine  for  convulfions , and  hyfieric  fits. 

1 14.  Hang  the  liver  of  a hare  up  in  a dry  place  till  it  be  dry,  having 
a care  that  it  putrefie  not ; of  this,  reduced  to  powder,  let  the  patient 
take  two  or  three  fcruples  at  a time,  in  any  convenient  vehicle. 

An  experienced  remedy  for  convulfions , and  the  f ailing- ficknefs  in  children . 

1 15.  Take  from  one  fcruple  to  two,  or  more,  of  fine  prepared  am- 
ber, and  of  native  cinnabar  ten  grains  j mix  them,  and  this,  fweetned 
with  fugar,  let  the  patient  take  twice  a day,  during  fix  weeks,  unlefs 
he  fully  recovers  before.  However,  he  is  to  take  it  for  two  or  three 
days  before  each  new  and  full  moon,  for  fome  months  fucceflively. 

An  often  experienced  medicine  for  convulfions , efpecially  in  children. 

1 1 6.  Put  a pound  of  the  true  fingle  piony-roots,  fcraped  and  fliced 
as  thin  as  paper,  into  three  pints  of  white-wine  •,  infufe  them  all  night 
on  embers,  in  a pipkin  clofe  cover’d  ; in  the  morning  ftrain  it  out  hard, 
and  put  in  a quarter  of  an  ounce  of  powder’d  caftor,  an  ounce  of  the 
beft  fpirit  of  caftor,  thirty  grains  of  the  mofs  of  a dead  man’s  fkull, 
and  thirty  grains  of  the  fkull  it  felf : put  all  thefe  into  a ftrong  glafs, 
that  is  very  dry,  and  fhake  them  brifkly  for  half  an  hour.  It  may 
be  given  in  the  fit ; a fpoonful  to  a young. child ; and  to  a man,  or 
woman,  a wine-glafs  full. 

A medicine  that  has  cured  very  many , efpecially  children , of  convulfive  fits. 

1 1 7.  Give  of  the  powder  of  a found  fkull  of  a dead  man,  as  much 
as  will  lie  upon  a groat,  made  up  into  a bolus,  with  conferve  of  rofe- 
mary- flowers,  to  a child  : but  in  grown  perfons,  the  dofe  muft  be  aug- 
mented to  double  the  quantity.  The  medicine  fhould  be  given  often, 
if  neceflity  requires.  It  may,  alfo,  be  ufeful  to  apply  to  the  throat  a 
kind  of  necklace,  made  of  the  roots  of  vervain,  cut  into  beads. 

A plaifter  to  prevent  corns. 

1 1 8.  Take  yellow  bees- wax  4 ounces,  verdigreafe  powder’d  and 
fifted  one  ounce,  the  Caput  mortuum  of  human  fkull  one  dram  ; incor- 
porate them  well,  by  a little  boiling,  and  make  thereof  a plaifter. 

An  effectual  plaifier  to  foften  and  loofen  corns. 

up.  Spread  a plaifter  of  crude  gum  ammoniacum,  and  applying  it  to 
the  part  affected,  let  it  lie  on  as  long  as  there  is  occafion. 
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A powerful  remedy  for  corns. 

t 20.  Evaporate  the  ftrongly  exprefs’d  juice  of  radifhes,  to  the  con- 
fiftence  of  a foft  plaifter,  to  be  applied  to  the  part  affe&ed,  and  fhifted 
as  often  as  it  grows  dry.  ’Twill  /mart  for  a while,  at  firft,  but  after- 
wards ’twill  do  its  work. 

A good  remedy  for  corns  of  the  feet. 

121.  Spread  the  yeaft  of  beer  upon  a linen  rag,  and  apply  it  to  the 
part  affe<fted,  renewing  it  once  a day. 

A trfd  medicine  to  take  away  corns. 

122.  The  part  being  made  foft  by  bathing,  and  fcrap’d,  apply  to 
the  corn  a plaifter  of  fhoemaker’s  wax  •,  but  if  the  part  be  very  tender, 
your  plaifter  may  confift  of  equal  parts  ot  fhoemaker’s  wax,  and  dia- 
palma,  melted  together,  and  fpread  thin. 

An  often  trfd  remedy  for  corns . 

123.  Mix  up  the  juice  of  houfleek,  with  about  equal  parts  of  the 
thick  yeaft  that  flicks  to  beer-barrels,  or  to  the  clay  that  flops  them. 
Of  thefe  make  a kind  of  plaifter,  which  being  kept  upon  the  toe  for 
a while,  and  renewed,  will  make  the  corn  very  foft,  and  eafie  to  be 
extirpated. 

A try'd  remedy  for  corns. 

124.  Take  ftrained  ammoniacum,  and  diapalma,  of  each  an  ounce. 
Arcanum  coralinum , half  an  ounce,  white  precipitate  two  drams  : mix 
them  well  together,  and  apply  the  plaifter  only  over  the  corn,  firft:  cut 
as  clofe  as  is  convenient- 

An  ufeful  medicine  for  cojlivenefs. 

125.  Take  virgin-honey  a fufficient  quantity,  and  mix  exadlly  with 
it  as  much  finely  powder’d  Cremor  tartari , as  will  bring  it  to  the  confid- 
ence of  a foft  eleftuary  •,  of  which  the  patient  may  take,  upon  the  point 
of  a knife,  the  bignefs  of  an  almond. 

- - ' • ■ • . ‘ : V;  I':.;  ')fi  'io  1)  >1 

An  eafy  medicine  for  cojlivenefs. 

126.  Take  Strajburg-txxr^tnimt  an  ounce,  and  the  yolk  of  an  egg; 
grind  them  well  together,  and  put  thereto  a pint  of  fat  mutton- broth, 
and  exhibit  it,  blood-warm,  for  a glyfter. 

i 

r v . . , / ff:  >flj  / 

An  innocent  medicine  for  cojlivenefs. 

127.  Boil  in  as  much  broth  as  will  fill  a large  porringer,  about  half 
a handful  of  the  leaves  of  common  mallows,  chopp’d  j and  of  this  broth 
ftrained,  let  the  patient  make  the  firft  part  of  his  meal. 

For 
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For  the  cramp. 

128.  Chop  the  leaves  of  rofemary  very  fmall,  and  few  them  fo  in  Cramp, 
fine  linen  or  farfenet,  as  to  make  a kind  of  garter  of  them,  to  be  ty’d 
about  the  patient’s  bare  leg. 

■ w'-  I . 

To  take  off  the  pain  of  the  cramp. 

129.  Take  of  the  ointment  of  populeon  two  parts,  oil  of  fpike  one 
part ; mix  them,  and  with  the  mixture  chafe  the  part  affedled. 


An  amulet  againjl  the  cramp. 

130.  With  the  root  of  mechoacan,  in  powder,  fill  a little  bag  of 
farfenet,  about  three  inches  fquare  ; and  hang  it,  by  a firing,  about 
the  patient’s  neck,  fo  that  it  may  reach  to  the  pit  of  the  ftomach,  and 
touch  the  fkin. 


For  inccntinency  of  urine,  or  a beginning  diabetes . 

1 3 1.  Having  cut  off  the  necks  of  blown  fheep’s- bladders,  put  the  Diabetes. 
remaining  membranes,  one  over  another,  into  a pot,  where  being  cover’d 

and  dry’d  gently  in  a baker’s  oven,  take  them  out,  pulverize  them 
well,  and  give  as  much  as  will  lie  upon  a fix-pence  for  a dofe. 

An  ufeful  powder  for  fuch  as  cannot  hold  their  urine. 

132.  Take  roots  of  the  male  piony,  yellow  amber, "red  coral,  and 
gum  arabic,  of  each  a fufficient  quantity : reduce  them  to  fine  powder, 
mix  them  well,  and  let  the  patient  take  of  this  mixture  from  ten  to 
twenty  grains,  twice  a day. 


A good  medicine  for  the  dropfy. 

133.  An  ounce  and  half  of  diced  mechoacan^  being  infilled,  for  Dropfy, 
24  hours,  in  a pint  of  white-wine,  and  the  liquor  drank  of  every  morn- 
ing for  fome  days,  is  admirable  in  the  dropfy  *,  and  if  a little  muftard- 
feed  be  infufed  therein,  it  will  be  fo  much  the  better. 


The  Pilulas  Lunares,  excellent  in  the  dropfy. 

134.  Diffolve  any  quantity  of  the  beft  thoroughly  refined  filver,  in 
fpirit  of  nitre,  or  Aquafortis,  firft  cleanfed  by  filver  ; then  evaporating 
away  the  fuperfluous  moifture,  let  the  reft  lhoot  into  thin  cryftals  ; 
which  being  kept  in  a proper  degree  of  heat,  in  a fand-furnace,  the 
greateft  part  of  the  more  loofe  and  fetid  fpirits  of  the  menftruuin,  will 
be  driven  away  ; yet  the  remaining  cryftals  not  be  brought  to  flow.  Let 
thefe  cryftals  be  counterpoized  with  their  weight  of  cryftals  of  nitre, 
and  diffolving  each  of  them  apart,  in  diftilled  rain-water,  afterwards 
mix  the  folutions,  and  abftraft  the  fuperfluous  moifture,  till  the  remain- 
ing 
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ing  mafs  be  dry  ; which  you  muft  keep  expofed  to  fuch  a temperate 
heat  of  fand,  that  the  matter  may  not  melt  ; yet  the  adhering  corrofive 
fpirits  of  the  menftruum  be  driven  away.  To  this  end  the  mafs  muft 
be  ftirred,  from  time  to  time,  till  the  remaining  white  powder  yields 
no  offenfive  fcent  of  the  fpirit  of  nitre,  or  Aqua  fortis.  Then,  laftly, 
with  the  crumb  of  white-bread,  made  into  a ftiff  pafte,  foroi  the  pow- 
der into  a mafs  for  pills,  and  preferve  it  in  a well-ftopp’d  glafs  for  ufe. 
The  dofe  is  fomewhat  uncertain.  5 T is,  therefore,  advifeable,  to  make 
the  pills  of  the  fize  of  very  fmall  peafe  ; of  which,  one,  given  at  bed- 
time, is  fufficient  in  fome  conftitutions,  tho’  others  require  two  ; and 
there  are  thofe  who  may  take  three.  They  ought  to  be  gilt,  or  other- 
wife  guarded  from  the  tongue  and  palate,  becaufe  of  their  extreamly 
ftrong  and  naufeous  bitternefs.  Where  there  are  ferous  humours,  one 
dofe  of  this  pill  will  fometimes  work  for  three  or  four  days  fucceffively, 
yet  moderately,  and  without  much  weakening  the  patient.  If  a con- 
tinued ufe  of  them  brings  the  patient  to  a leucophlegmatia,  *tis  eafily 
remedied  by  intermitting  them  for  a while,  and  giving  a little  Crocus 
Martis , extradt  of  juniper,  or  other  aftringents,  to  ftrengthen  the  Vifcera, 
and  preferve  their  tone. 

An  often  try'd  medicine  for  an  eryfipelas. 

135.  In  the  blood  of  a hunted  hare,  whilft  ’tis  yet  warm,  drench 
clean  linen  rags  *,  dry  them  in  the  free  air,  and  keep  them  dry  : lay  a 
large  piece  of  linen,  thus  ftained,  upon  the  part  aftedted,  and  either  by 
binding,  or  otherwife,  keep  it  from  falling  off,  and  renew  it  from  day 
to  day,  if  there  be  need,  if  it  grow  too  ftiff  by  long  keeping,  you  may 
foften  it  with  a little  warm  water. 

An  often  tried  external  medicine  for  an  eryfipelas. 

1 3 6/ Take  the  blood  of  a hare,  and  if  you  can  have  it  frefh,  anoint 
the  part  affedted  with  it  *,  otherwife  apply  on  it  a linen  rag,  that  has 
throughly  imbibed  the  frefh  blood  of  that  animal,  and  been  dried  in 
the  air. 


An  experienced  medicine  for  an  eryfipelas. 

137.  The  blood  of  almoft  any  living  creature,  is  found,  by  many 
experiments,  to  be  a fpecific  againft  an  eryfipelas,  being  often  rubbed 
on  the  affedted  part  ; or  a cloth  dipt  in  the  fame  being  laid  moift 
thereon. 

For  a fight  excoriation. 

138.  Melt  mutton-fuet,  taken  from  about  the  kidneys,  and  freed  from 
its  fuperfluous  fibres,  or  firings  ; and  to  about  two  ounces  of  this,  add, 
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by  degrees,  about  fixteen  or  eighteen  drops  of  oil  of  turpentine  •,  fpread  Medicine. 
this  mixture  on  a linen-cloth  ; and  by  binding,  or  otherwife,  keep  it 
upon  the  part  affedted. 

For  an  excoriation , when  the  true  cutis  is  affeffed. 

139.  Take  felf-heal,  and  having  pounded  it  very  well  in  a marble, 
or  glafs  mortar,  apply  it  to  the  part  affedted  *,  renewing  it  but  feldom, 
and  without  need. 

For  an  excoriation , and  preternatural  tendernefs  of  any  part  of  the  [kin. 

140.  Spread  Unguentum  diapompholigos , thinly  upon  lint,  to  be  apply’d 
to  the  part  affedted,  and  kept  on  by  a bandage,  or  fome  flicking  plaifter. 

For  a bruife  in  the  eye. 

1 41.  Incorporate  the  crumb  of  white  bread,  with  black  foft  foap.  Remedies  for 

into  a foft  pafte  ; of  which  make  a little  cake,  and  apply  it  to  the  in 

bruifed  part,  the  eye  being  firft  fhut,  fo  that  it  may  lie  on  for  fome  ne  eyes' 
hours.  But  this  ought  to  be  ufed  with  caution. 

An  excellent  medicine  for  clammy  humours  of  the  eyes. 

142.  Let  new-milk  ftand  till  it  hath  got  a little  cream  upon  it  ; then 
let  the  patient,  when  he  is  in  bed,  take  up,  with  his  finger,  a little  of 
the  cream,  and  fhutting  his  eye-lids,  befmear  them  with  it  ; having  a 
care  that  very  little,  or  none  get  into  his  eyes,  becaufe  it  would  make 
them  fmart  : let  the  cream  lie  on  till  the  next  morning,  and,  in  cafe 
the  patient  chance  to  wake  in  the  night,  he  may,  if  he  finds  caufe,  lay 
on  a little  more,  and  wafh  all  off  in  the  morning. 

An  often  try’d  medicine , to  take  off  the  pearl  on  the  eye.  g* 

143.  Take  of  the  juice  of  celandine,  and  mix  with  it  about  an  equal 
part  of  pure  honey  ; and  of  this  mixture  employ  a drop,  or  two,  at 
a time  •,  letting  it  fall  upon  the  pearl,  morning  and  evening. 

For  a blood-fhot  eye. 

144.  Take  a rotten  apple,  and  as  many  tops  of  wormwood  as,  being 
well  beaten  together  with  it,  will  make  a mafs  of  the  confiftence  of  a 
cataplafm  ; warm  this  a little,  and  put  a fufficient  quantity  of  it  into 
a thin  and  clean  linen  rag,  and  let  the  patient  keep  it  upon  the  part 
affedted  all  night  *,  the  next  morning  wafh  it  off  with  fome  red  rofe- 
water,  or  the  like  liquor. 

An  ophthalmic  water  to  preferve  the  eyes  and  fight. 

145.  Take  of  the  diftill’d  waters  of  rue,  celandine,  and  vervain,  of 
each  one  ounce  \ mix  them,  and  infufe  in  them,  for  ten  days,  two 

drams- 
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Medicine,  drams  of  Crocus  metallorum , exquifitely  ground,  then  very  carefully 
filter  the  Infufion  ; of  which  let  fall  into  the  eye  a drop  or  two,  morn- 
ing and  evening  ; having  a care  not  to  Ihake  the  glafs  when  you  em- 
ploy the  liquor,  left  fome  unheeded  duft  may  have  efcaped  the  filter. 

For  a flight  ophthalmia , or  hlood-Jhot  eye. 

146.  Shake  half  a dram  of  prepared  tutty  into  an  ounce  of  red-rofe- 
water,  and  drop  of  it  often  into  the  eye. 


For  an  ophthalmia , or  hlood-Jhot  eye. 

147.  Take  of  the  juice  of  houfleek  two  parts,  that  of  daifies  and 
ground-ivy,  of  each  one  part  j mix  thefe  juices  together,  and  to  about 
two  fpoonsfull  of  the  mixture,  put  five  or  fix  drops  of  clarified  honey  : 
let  the  juices  depurate  themfelves  by  refidence  ; and  then,  in  fome  fmall 
filver  veffel,  clarifie  them  ; and  of  this  mixture  let  fall  a drop  or  two 
into  the  eye,  three  or  four  times  a day. 

An  experienced  eye -water , for  an  inflammation  and  tumour  of  the  eye. 

148.  Take  of  prepared  tutty  half  an  ounce,  the  water  of  white  rofes, 
and  of  frogs-fpawn,  and  alfo  of  the  belt  canary  wine,  of  each  two 
ounces,  of  Aqua  mirahilis  half  an  ounce  : mix  thefe  well,  and  drop  a very 
little  at  a time  into  the  patient’s  eye. 


An  experienced  water  for  J, harp  and  flimy  humours  in  the  eyes  and  eye-lids. 

149.  Take  of  prepared  tutty  half  an  ounce,  prepared  coral  and  pearl 
of  each  half  a fcruple,  Frochifci  albi  Rhafls  five  or  fix  grains,  red  rofe- 
water,  and  fuccory-water,  of  each  an  ounce  and  half ; mix  them  well : 
and  if  you  will  have  the  medicine  ftronger,  you  may  add  three  or  four 
grains  of  aloes  to  it. 

\ ° 


For  a light  ftroke , or  hruifle  on  the  eye . 

150.  Take  two  ounces  of  betony- water,  and  three  drops  of  clarified 
honey  •,  mix  them  well  together,  and  drop  them  into  the  eye,  three  or 
four  times  a day.  The  compofition  muft  me  made  frefh  every  fecond 
or  third  day. 


A powerful  medicine  for  things  growing  on  the  eye. 

1 51.  Take  white  paper,  and  let  it  flame  away  upon  a clean  pewter 
plate,  till  there  remain  fo  much  oil  behind,  as  you  think  you  fhall 
need  •,  blow  off  the  afhes  of  the  paper,  and  a little  fpittle  being  mixt, 
by  the  finger,  with  the  oil,  make  a kind  of  ointment  *,  which  being 
taken  up  with  a feather,  is  to  be  apply’d  once  or  twice  a day,  as  the 
patient  can  bear  the  fmart,  to  the  affeifted  eye  : and  this  courfe  is  to  be 
continued,  till  the  cure  be  compleatech 


For 
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Medicine. 

For  hurts  that  make  a foluticn  of  continuity  in  the  eye . 

152.  To  two  ounces  of  celandine-water,  put  three  or  four  drops  of 
good  clarified  honey  •,  and  with  this  drefs  the  eye  at  lead  twice  a day. 

But  the  mixture  muft  be  made  frefli  once  in  two  or  three  days,  or  elfe 
it  will  grow  four ifh. 

An  often  try' d eye-water , efpecially  for  outward  diforders  of  the  eye. 

153.  Take  of  plantain- leaves  four  ounces,  of  drawberry- leaves  as 
much  ; bruife  and  digefl  thefe  for  24  hours  in  a pint  of  good  white- 
wine  : then  didil  them  to  drynefs  in  a glafs-head  and  body,  in  Balneo 
Marine.  The  liquor  that  is  thus  obtained,  put  into  a very  clean  brafs 
vefiel,  and  let  it  {land  there  for  fome  hours,  till  it  have  acquired  a 
manifefl  blue  tindlure  •,  then  put  to  it  an  equal  weight  of  white  rofe- 
water  : fhake  thefe  together,  and  let  fall  one  drop  into  the  internal 
corner  of  the  eye  •,  the  patient  bending  backward,  and  fhutting  his  eye- 
lids for  a minute  or  two,  that  the  water  may  difperfe  on  the  eye. 

An  ufeful  medicine  for  fain  or  itching  in  the  eye -lids,  or  in  the  eyes. 

154.  Boil  half  a fpoonful  of  cleanfed  Frmv^- barley,  for  a little  while, 
in  a pint  of  fpring-water,  feafonably  putting  to  it  a pugil  of  dry’d 
damafk  rofe-leaves.  Foment  the  part,  for  a pretty  while,  with  a foft 
fpunge  dipt  in  this  liquor,  morning  and  night ; having  a care  that  it 
be  applied  warm,  at  lead. 

An  excellent  eye-water  for  rednefs  and  light  films  in  the  eye. 

1 55.  Make  fome  lime-water,  by  pouring  a gallon  of  fcalding  hot 
water  upon  a pound,  or  fomewhat  more,  of  quick-  lime  ; dir  them 
together,  and  after  fome  hours,  decant  that  which  is  clear.  To  a 
pound  of  this  water,  put  half  an  ounce  of  choice  verdigreafe  pulve- 
rized •,  and,  in  a very  moderate  heat,  extract  a tindlure  of  a fine,  light 
fapphirine  colour.  Decant  this  very  warily,  and  let  a drop  or  two  of  it, 
at  a time,  fall  into  the  eye,  as  often  as  need  requires. 

To  flop  a violent  defluxion  on  the  eye. 

156.  Take  red-fage  and  rue,  of  each  one  handful,  a fpoonful  of  fine 
wheat- flower,  and  the  white  of  a new-laid  egg,  beaten  to  water  •,  mix 
thefe  well,  and  fpread  them  upon  very  thin  leather,  or  black-filk,  and 
apply  it  to  the  temples. 

For  red  eyes , from  a defluxion  of  a hot  or  fharp  humour. 

157.  Take  the  tops  of  rofemary  one  dram,  and  beat  them  up  with 
one  or  two  ounces  ol  rotten  pearmains,  or  pippins  : and  when,  by'ex- 
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quifite  beating,  you  have  reduced  thefe  to  a cataplafm,  apply  it  warm 
to  the  part  affedled,  binding  it  thereon,  and  letting  it  lie  all  night. 

An  eye -water, 

158.  Beat  houfe-fnails  in  their  {hells,  and  add  to  them  about  an 
equal  quantity  of  juice  of  celandine  ; draw  off  the  water  in  a cold 
Bill,  and  keep  what  will  come  over,  clofe  flopp’d  for  ufe. 

The  lady  Fitz-HardingV  eye- water,  which  cured  a perfon  almoft  hUnd , whofe 

eyes  looked  like  glafs. 

159.  Take  of  white  rofe-water,  and  eye-bright-water,  of  each  three 
fpoonsfull ; as  much  fifted  white  fugar-candy  as  will  lie  on  a three- 
pence, and  the  fame  quantity  of  fine  aloes  fifted  ; (hake  all  together, 
and  let  fall  a few  drops  into  the  eye,,  every  night,  going  to  bed. 

A wrifl-plaifler , that  often  cures  flying  clouds  in  the  eyes , and  fometimes. 

lefler  /pecks. 

160.  Take  of  rue,  camomile,  and  hcmloc,  each  half  a handful;  of 
bay-falt  two  fpoonsfull,  and  one  or  two  ounces  of  leaven  ; incorporate 
thefe  well  together,  and  apply  it  to  the  patient’s  wrifts,  to  be  kept  on 
till  it  grow  dry. 

For  hot  defluxions  on  the  eyes. 

1 61.  Take  of  prepared  tu tty  half  an  ounce,  white  rofe-water,  and 
frogs  fpawn-water,  of  each  two  ounces,  Aqua  Mirahilis  half  an  ounce  ; 
mix  thefe  well  together,  and  let  fall  two  or  three  drops  into  the  patient’s 
eyes,  efpecially  at  bed -time. 

An  ufeful  eye-water , to  keep  the  eyes  cool  and  moderately  dry. 

162.  Take  two  ounces  of  fuccory-water,  half  a dram  of  prepared 
tutty  ; fhake  them  well,  and  keep  them  together  for  ufe. 

An  often  try*'d  wrifl-plafler,  for  defluxions  on  the  eyes. 

163.  Take  rue,  camomile,  hemloc,  and  wormwood,  of  each  half  a 
handful,  bay-falt  pulveriz’d  two  fpoonsfull,  four  dough  an  ounce  ; mix 
all  thefe  together,  moiftning  them  from  time  to  time  with  elder- vinegar, 
to  a proper  confiftence  ; and  apply  it  to  the  wrifl  of  that  fide  on  which 
the  part  is  affedted  ; renewing  it  if  there  be  occafion. 

For  a little  tumour  in  the  carneous  tunicles  of  the  eyes. 

164.  Drefs  the  eye,  from  time  to  time,  with  the  decodtion  of  muci- 
lages, to  ripen  the  tumour  ; then  open  it  with  a lancet,  and  fqueeze 
out  all  the  matter  and,  laftly,  cleanfe  and  heal  the  part  with  honey. 
But  when  the  tumour  is  beginning,  you  may,  in  want  of  the  decodtion 
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of  mucilages,  drefs  the  eye  with  a mixture  of  equal  parts  of  the  waters  Medicine. 
of  melilot,  camomile,  and  betony. 

A plaifter  to  ft  r eng  then  the  eyes , and  ft  op  defluxions  on  them. 

16/5.  Take  of  frankincenfe  two  drams,  olibanum  and  maflic,  each 
half  a dram  ; mix  thefe,  and  reduce  them  into  fine  powder,  of  which 
a convenient  quantity  is  to  be  melted  and  fpread  upon  black  ribbon, 
and  applied  to  the  temples. 

An  often  experienced  medicine  for  little ftrokes , or  hruifes  on  the  eye. 

166.  Take  betony-water  three  ounces,  and  five  drops  of  clarified 
honey  *,  mix  them,  and  drop  a little  of  the  mixture,  from  time  to 
time,  into  the  patient’s  eye. 

An  ek  binary  to  ftrengthen  the  fight. 

1 67.  Take  conferve  of  borage,  and  betony,  of  each  an  ounce  and 
half,  FmVe- treacle  two  drams,  Species  Dianifi,  Eirrhodon  Abbatis,  Dia- 
triun  Santalom , of  each  half  a dram,  tartar  vitriolate  a fcruple,  Eia- 
corallion  a dram  and  half,  oil  of  fennel  feven  drops,  fyrup  of  violets 
and  of  coral,  of  each  a fufficient  quantity  ; mix  and  make  an  eledtuary, 
to  be  taken  the  bignefs  of  a nutmeg  twice  a day. 

For  an  Ophthalamia  Sicca. 

168.  Take  of  the  leaves  of  fennel,  hyflop,  celandine,  betony,  and 
carduus,  of  each  half  a handful  •,  of  linfeed,  quince-feeds,  fenugreek, 
and  flea-wort  feeds,  of  each  half  a dram,  of  French- barley  one  ounce  : 
boil  all  thefe  a little,  in  two  quarts  of  fair  water,  and  half  a pint  of 
white-wine  : and  let  the  patient  hold  his  head  (well  fitted  with  a napkin 
for  the  purpofe)  over  the  fumes,  for  about  a quarter  of  an  hour. 

For  a film  in  the  eye. 

1 69.  Take  of  roch-alum  two  parts,  turmeric  one  part,  and  refined 
fugar  three  parts  *,  pulverize  each  of  thefe  feparately,  then  mix  them 
exadtly,  and  warily  blow  it  into  the  patient’s  eye,  from  time  to  time, 
as  need  fhall  require. 

A famous  eye -water. 

170.  Take  celandine,  the  whole  plant  except  the  root,  and  having 
fhred  it  a little,  put  it  into  a retort,  and  diftil  it  in  balneo.  When  all 
the  liquor  is  come  over,  empty  the  vefifel,  and  put  it  back  upon  as  much 
more  of  the  frefh  plant,  and  diftil  a liquor,  to  be  poured  once  more  up- 
on frelh  celandine  as  before  ; and  keep  this  laft  water  clofe  ftopt.  ’Tis 
to  be  outwardly  us’d,  by  three  or  four  drops  at  at  a time. 
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A medicine  for  hurts  in  the  eye. 

1 71.  Take  fuccory- water,  and  crumbs  of  white-bread,  enough  to 
bring  it  to  a due  confidence  ; then  add  a little  faffron  ; fometimes,  alfo, 
you  may  put  to  it  a little  honey,  to  make  it  more  cleanfing  and  heal- 
ing. Apply  it  with  pledgets  of  flax,  to  the  part  affected. 

A good  water  for  eyes  that  are  foul,  and  pained  by  fharp  humours. 

172.  Take  prepared  pearl,  and  coral,  of  each  one  fcruple,  aloes 
caballina,  finely  powder’d,  three  grains,  red  rofe-water,  and  fuccory- 
water,  of  each  one  ounce  •,  mix  them  well  *,  and  if  you  would  have 
the  mixture  ftronger,  put  in  a few  grains  of  Trochifci  albi  Rhafis  in 
very  fine  powder. 

An  experienced  medicine  for  ftrengthening  a weak  fight. 

173.  Take  of  eye-bright,  fweet  fennel-feeds,  and  fine  fugar,  all  re- 
duced to  powder,  of  each  an  ounce,  nutmeg,  alfo  pulveriz’d,  one 
dram  ; mix  thefe  very  well  together,  and  take  of  the  compofition,  from 
one  dram,  to  two  or  more,  from  time  to  time. 

To  take  off  little  pimples , or  inequalities , within  the  eye-lids. 

174.  Take  eye-bright- water,  plantain-water,  of  each  a fpoonfull, 
and  half  a fpoonfull  of  red  rofe-water  ; mix  thefe,  and  put  to  them 
about  1 5 grains  of  prepared  tutty  ; fhake  them  together,  and  let  the 
powder  fall  to  the  bottom  ; and,  with  the  clear  liquor,  moiften  the 
eye  ieveral  times  in  a day. 

To  Jlrengthen  a weak  fight. 

1 75-  Take  eye-bright,  peny-royal,  rue,  celandine,  Iovage,  faxifrage, 
of  each  half  a handful,  blue-bottle  flowers,  fennel-feeds,  parfley-feeds, 
oi  each  half  a dram,  grains  of  paradife  one  dram,  hyflop,  organy, 
willow- leaves,  each  half  an  ounce,  galingal  three  drams,  ginger  half 
a dram,  cinnamon  one  dram,  fugar  half  an  ounce.  Let  them  be  fine- 
ly powder’d,  and  very  well  mixt  together.  Take  of  this  powder  one 
fcruple,  or  half  a dram,  every  day  with  your  dinner. 

To  Jlrengthen  the  fight. 

1 76.  Take  rofemary- flowers,  fage,  betony,  rue,  and  fuccory,  of  each 
one  handful  ; infufe  thefe  in  two  quarts  of  good  fack,  and  diftil  them 
in  a copper  alembic.  The  dofe  is  a moderate  fpoonfull. 

To  Jlrengthen  the  fight. 

177.  Take  powder  of  eye-bright  one  ounce,  ordinary  fennel-feed,  in 
powder,  half  an  ounce,  powder  of  nutmeg  half  a quarter  of  an  ounce, 
double  refined  fugar  two  ounces.  All  thefe,  being  finely  powder’d, 

are 
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are  to  be  mixt  together,  and  taken  as  much  as  will  lie  on  a (hilling  at  Medicine. 
a time,  as  often  as  you  pleafe.  The  powder  is  to  be  kept  in  a box, 
clofe  fhut,  in  fome  dry  place.  This  has  perform’d  great  cures  in  dim- 
nefs  of  fight,  and  rheums  in  the  eyes. 

A medicine  feveral  times  ufed , for  a light  flroke , or  contufion  of  the  eye. 

178.  Put  to  two  ounces  of  carduus-water,  or  that  of  betonv,  three 
or  four  drops  of  honey  •,  ufe  it  every  three  hours.  Bat  keep  it  not 
above  a day  or  two,  left  it  grow  four. 

A drink , to  he  taken  like  tea , for  flrengthening  the  fight. 

179.  To  a quart  of  water  ready  to  boil,  put  half  a handful  of  eye- 
bright  ; and  let  the  liquor  boil  a very  little  before  you  take  it  off. 

A water  to  firengthen  the  fight. 

1 80.  Diftil  clary  in  a cold  ftill  ; and  of  the  water  let  the  patient 
take  every  morning,  and,  if  need  be,  every  night,  going  to  bed,  from 
two  or  three  fpoonsfull  to  fix,  either  alone,  or  fweetned  with  a little 
fugar;  let  him,  alfo,  with  the  fame  water,  unfweeten’d,  bathe  or  wafh 
the  parts  affedted,  in  the  morning,  and  at  bed -time,  or  oftener. 

An  excellent  water  to  preferve  the  fight. 

1 81.  To  half  an  ounce  of  celandine-water,  and  two  drams  of  fuccory- 
water,  put  two  or  three  drops  of  clarified  honey,  and  fhake  them  to- 
gether when  you  ufe  them.  Of  this  water  let  fall  a drop  or  two  into  the 
eye,  once  or  twice  a day.  It  will  not  keep  above  three  or  four  days, 
efpecially  in  furnmer,  and,  therefore,  muft  be  often  renewed. 

An  often  experienced  medicine  for  blood-fhot  eyes. 

182.  Cut  a new  laid  egg,  boil’d  hard,  into  halfs,  and  apply  one 
of  thefe,  confiderably  warm,  to  the  part  affiedted,  and  keep  it  on  for 
fome  hours.  To  the  ftime  purpofe  you  may  apply  a poukis  made  of 
a rotten  apple  ; the  cold  being  firft  quite  taken  off. 

A medicine  for  blood- f sot , or  inflamed  eyes. 

183.  Bathe  the  eyes  feveral  times  every  day,  with  a walk  made  of 
frogs- fpawn- water  a pint,  and  fait  of  tartar  a dram. 

An  excellent  remedy  for  an  inflammation  in  the  eyes. 

184.  From  an  apple,  cut  into  halfs,  take  out  all  the  core,  fill  up 
the  cavities  with  the  tender  tops  of  common  wormwood,  tye  the  halves 
together,  and  roaft  the  apple  well : then  beat  it,  with  the  herb,  to  a 
kind  of  poultis,  apply  it  warm  to  the  part  affedted,  and  bind  it  thereon  ; 
letting  it  lie  all  night,  or,  if  you  ufe  it  in  the  day-time,  for  6 or  8 hours. 

An 
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An  ufeful  remedy  for  rednefs  of  the  eyes. 

185.  Take  a blanch’d  almond,  and  three  grains  of  camphire,  and 
in  a marble  mortar,  incorporate  them  by  grinding  •,  then  add,  little 
by  little,  two  or  three  ounces  of  red  role-water  •,  ftill  grinding  them 
till  the  whole  be  brought  to  a kind  of  emulfion.  Drop  a little  of 
this  into  the  part  affedted. 

A medicine  for  rednefs  of  the  eyes. 

186.  If  the  rednefs  be  attended  with  a fiery  hot  rheum,  wafh  the 
eyes,  twice  or  thrice  a day,  with  brandy. 

For  a flight  inflammation  of  the  eyes , or  a hordeum growing  on  the  eye -lid. 

1 1 7.  Take  frefii  houfleek  * beat  it  to  a kind  of  cataplafm,  and  lay 
as  much  as  is  needful  of  it  in  the  fold  of  a linen-rag,  to  be  fo  ap- 
ply’d,  that  the  cataplafm  may  reach  the  eye,  and  the  reft:  of  the  cloth 
be  faften’d  about  the  patient’s  head.  Let  the  medicine  lie  on  all  night, 
and  be  taken  off  the  next  morning.  Repeat  this  application  two  or 
three  times  occafionally. 

For  a flight  rednefs  of  the  eyes. 

188.  Take  of  French  barley  half  an  ounce,  and  of  damafk  rofes 
half  a handful  •,  boil  them,  a very  little,  in  a pint  of  fpring-water  \ 
and  with  this  moiften  the  part  affedled. 

For  a f ight  rednefs  of  the  eyes . 

189.  Take  frog- fpawn- water  a pint,  common  fpirit  of  wine  4 ounces ; 
mix  them  : wafh  the  eyes  therewith,  five  or  fix  times  a day  j and  at 
bed -time  apply  over  them  a cataplafm  of  a rotten  apple. 

An  ufeful  medicine  to  prevent  drynefs , and  fome  other  diforders  of  the  eyes. 

ipo.  Take  of  choice  virgin- honey  two  fpoonsfull,  of  fuccory-water, 
and  the  diftilled  water  of  eye-bright,  each  4 fpoonsfull ; mix  them,  and 
in  a very  clean  veffel,  over  a very  gentle  fire,  let  them  evaporate, 
taking  the  fcum  off  from  time  to  time,  till  the  mixture  comes  to  the 
confidence  of  a fyrup ; keep  this  in  a glafs  well  flopp’d,  and  ufe  it  by 
letting  fall  a drop  or  two,  at  a time,  into  the  eye. 

A medicine  to  prevent  running  of  the  eyes. 

1 pi.  In  half  a pint  of  white-wine,  diffolvc  two  drams  of  white 
vitriol  ; filter  it,  and  add  choice  honey  two  ounces : with  this  bathe 
the  eyes  two  or  three  times  a day. 

The 
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The  vitriolate  eye-water. 

192.  Put  4 grains  of  Roman  vitriol,  to  4 ounces  of  the  diftilled  wa- 
ter, either  of  rofes,  fuccory,  fennel,  &c. 


Medicine. 


For  a light  firoke , or  bruife  on  the  eye. 

193.  Into  half  an  ounce  of  celandine  water,  fhake  three  or  four 
drops  of  clarified  honey  •,  and  let  fall  of  this  into  the  eye  a drop  or 
two  twice  or  thrice  a day. 


For  a firoke , or  bruife  in  the  eye. 

194.  Take  of  betony  water,  and  hyfTop  water,  of  each  one  ounce  ; 
herein  ftir  fome  blades  of  faffron,  till  the  liquor  be  pretty  well  colour’d  ; 
and  laftly,  add  to  it  4 or  5 drops  of  clarified  honey. 

For  a firoke , or  bruife  on  the  eye. 

195.  Take  celandine  water  three  ounces,  fpirit  of  faffron  one  ounce  ; 
mix  them,  and  wafh  the  eyes  therewith  feveral  times  a day  ; and  if 
they  be  very  fore,  red,  or  blood-fhot,  after  wafhing  anoint  them  eve- 
ry time  with  a little  pure  virgin-honey. 

To  take  off  films , or  the  like , from  the  eyes. 

196.  Take  choice  boie-armeniac,  in  very  fine  powder;  and  blow 
it  gently  into  the  eye,  once  or  twice  a day.  But  if  the  patient  be  fub- 
jecl  to  fwelling,  heat,  or  difaffe<5lion  in  the  eye-lids,  incorporate  the 
powder  with  a little  clarified  honey. 

To  take  off  films  from  the  eyes. 

197.  Take  prepared  coral  one  ounce,  of  pearls  three  drams,  crabs- 
eyes  one  dram,  virgin-honey  two  ounces  ; mix  them,  and  anoint  the  eyes 
therewith  4 or  5 times  a day,  but  chiefly  morning  and  evening. 

To  firengthen  weak  eyes  fubjeft  to  rheums. 

198.  Take  Lapis  Calaminaris  four  ounces,  rofe-water  a pint;  fhake 
them  well  together  : then  let  it  fettle;  pour  off  the  clear  water  into  a 
vial,  and  drop  of  it  into  weak  eyes  two  or  three  times  a day. 

• An  experienced  remedy  for  fharp  and  hot  humours  in  the  eyes. 

199.  Into  a quart  of  new  milk,  as  it  is  boiling,  put  about  two  hands- 
full  of  green  houfleek,  frefn  gather’d,  and  chopt  fmall,  and  let  the 
milk  boil  on,  till  it  will  yield,  no  more  curd  : then  ftrain  the  green 
poflet-drink,  and  let  the  patient  take  once  or  twice,  every  day,  a pint,: 
fweetned  with  fine  fugar.  The  drink  may  be  ft  be  taken  cold. 


An 
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An  excellent  fumigation  for  pains  in  the  eyes , too  great  drynefs  of  them , 
and  when  a beginning  cat ar aft  is  apprehended. 

200.  Take  of  fennel,  hyffop,  betony,  celandine,  carduas,  of  each 
half  a handful,  linfeed,  quince-feed,  fenugreek,  and  fleawort-feed,  of^; 
each  half  a dram,  of  French  barley  one  ounce:  boil  thefe  in  two  quarfs 
of  fair  water,  and  half  a pint  of  white-wine;  and  let  the  patient  hold 
his  head  over  the  fumes  of  them,  taken  off  the  fire,  for  about  a quar- 
ter of  an  hour  every  morning. 

For  fore  eyes. 

201.  Take  the  crumb  of  white-bread,  half  an  ounce,  coral,  pearl 
and  tutty  prepar’d,  and  white  fugar-candy,  of  each  half  a dram  ; 
powder  of  red-rofes  a dram  and  half,  flowers  of  St.  John' s-wort  one 
dram  ; and  with  a fufflcient  quantity  of  milk,  make  a cataplafm,  to 
be  fpread  upon  linen,  and  bound  over  the  eye. 

For  heavinefs , and  pain  in  the  eyes. 

202.  Take  flowers  of  melilot,  elder,  and  of  marigolds,  of  each  a 
fmall  handful,  linfeed,  feeds  of  fenugreek,  flea  wort,  cummin,  and 
quinces,  of  each  half  a fcruple,  French  barley  half  an  ounce,  damafk 
rofes  half  an  ounce,  fpring-water  a pint  and  an  half ; mix  and  make 
adecodtion,  with  which  foment  the  forehead,  temples,  and  eye-brows, 
warm. 

For  a dry  inflammation  in  the  eyes. 

203.  Take  of  betony,  hyffop,  rue,  wormwood,  vervain,  fage-flow- 
ers,  and  rofemary- flowers,  of  each  half  a handful  ; the  feeds  of  cum- 
min, fennel,  and  carduus,  of  each  a quarter  of  an  ounce  ; boil  thefe, 
a little,  in  two  or  three  quarts  of  fair  water,  and  let  the  patient  hold 
his  head,  for  about  a quarter  of  an  hour,  over  the  fleam  of  the  decotfli- 
on  ; ufing  a napkin  to  keep  the  fmoak  from  diflipating,  and  to  direft 
it  to  his  eyes. 

; o r f p 

A famous  eye-water. 

204.  Take  two  or  three  ounces  of  the  water  of  pimpernel,  diftill’d 
in  balneo,  put  this  into  a little  porringer  of  rofe-copper  ; and  add  about 
the  bignefs  of  a filbert,  of  ftrong  quicklime  : cover  the  veflel,  and  let 
the  ingredients  lie  in  it  till  the  liquor  hath  acquir’d  a bluifli  colour. 
Then  very  warily  pour  off  the  clear,  and  add  to  it  as  much  live  ho- 
ney, as  will  give  it  a little  tafte  : ufe  it  after  the  ufual  manner  of  fuch 
waters  ; and  if  it  be  too  ffrong,  dilute  it  a little  with  water  of  the 
lame  plant,  or  good  fpring-water. 


A 


Medicinal  Experiments. 

A famous  eye-water. 

150.  Take  red  rofe-water  a quart,  aloes  in  fine  powder,  half  an 
ounce,  white  vitriol,  Vitrum  Antimonii , Crocus  me  tailor  um,  of  each  fix 
drams  ; mix  and  digeft,  warm,  for  a month  : then  ufe  the  clear  liquor 
three  or  four  times  a day  : it  has  fcarcely  an  equal. 

An  eye-water. 

20 6.  Take  red  rofe-water,  plantain-water,  of  each  an  ounce ; tutty 
prepared,  half  a fcruple  j Lapis  Lazuli  prepared,  6 grains red  coral 
prepared,  5 grains ; mix,  and  make  an  eye-water.  This  dropped  into 
the  eyes,  being  firft  well  fhaken,  cures  inflammations  of  them,  provided 
there  be  no  great  foulnefs,  or  fcrophulous  difpofition  in  the  patient.  It 
takes  off’  the  rednefs  of  the  eye-lids,  if  with  a fponge  dipt  in  it,  they 
be  often  wetted  : it  alfo  takes  off"  films  very  well. 

To  clear  the  eyes  from  films. 

20 7.  Take  human  dung,  of  a good  colour  and  confiftence,  dry  it 
flowly  till  it  be  pulverable  •,  then  reduce  it  into  an  inpalpable  powder, 
which  is  to  be  blown  once,  twice,  or  trice  a day,  as  occafion  fihall  re- 
quire, into  the  patient’s  eyes. 

To  allay  heat  in  the  eyes , proceeding  from  Jharp  humours. 

208.  Beat  the  white  of  an  egg  into  a water,  in  which  diffolve  a con- 
fiderable  quantity  of  refined  loaf-fugar  ; and  then  drop  fome  of  it  into 
the  patient’s  eyes. 


For  a flight  firoke , orbruife  on  the  eye. 

■209.  Take  two  fpoonsfull  of  fennel-water,  or  of  betony-water,  and 
let  fall  into  it  4 or  5 drops  at  moft,  of  good  clarify ’d  honey  : fhake 
them  well  together,  and  ufe  them  twice  or  thrice  a day.  But  you  muff; 
have  a care  to  make  this  mixture  frefh  once  in  4 or  5 days,  efpecially 
in  fummer  : for  if  it  be  much  longer  kept,  ’twill  grow  four. 

An  ex«ellent  eye- water,  to  preferve  them  from  rheums , efpecially  fharp  ones . 

no.  From  two  parts  of  celandine,  and  one  of  eye-bright,  diftil  in 
balneo  a water,  which  put  upon  pulveriz’d  Lapis  Calaminaris , and  let 
them  digeft  together,  in  an  exactly  clos’d  veflel,  for  fome  weeks ; ad- 
ding, before  you  ufe  it,  a third  part  of  brandy. 

For  the  f ailing- ficknefs  in  children. 

21 1.  Give  half  a dram  of  choice  amber,  finely  powder’d,  for  fix  or 
feven  weeks  together,,  once  a day,  when  the  ftomach  is  empty,  in  about 
4 ounces  of  good  white-wine. 
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Againft  the  f ailing- ficknefs. 

212.  Take  of  the  powder  of  true  mifleltoe  of  the  oak,  as  much  as 
will  lye  upon  a fix-pence,  early  in  the  morning,  in  black-cherry-water, 
for  fome  days,  near  the  full-moon. 

To  appeafe  the  heat  of  fevers  by  an  external  remedy . 

Te-cers  213.  Apply  to  the  foies  of  the  feet  a mixture,  or  thin  cataplafm, 

made  of  Virginia  tobacco,  beaten  up  with  as  many  frefh  currants,  as 
will  bring  it  to  a poultis. 

An  excellent  drink  in  fevers , tho ’ malignant. 

• 2 14..  To  a quart  of  boiling  fpring-water,  put  one  ounce  of  hartfhorn 
calcin’d  to  perfect  whitenefs  •,  and  when  the  mixture  is  cold,  add  three 
ounces  of  fyrup  of  the  iuiceof  lemmons  : when  you  wou’d  ufe  it,  fhake 
it  well,  and  let  the  patient  take  a moderate  draught,  feveral  times  in 
the  day  and  night. 

An  ufeful  drink  in  feverifh  diflempers. 

215.  In  a pint  and  half  of  clear  poffet-drink,  boil  about  one  ounce 
of  the  cleans’d  roots  of  dandelion,  diced  Jmall,  till  near  half  a pint  be 
wafted  ; then  ftrain  it,  and  let  the  patient  take  half  a pint,  or  the  whole 
quantity,  if  he  can,  at  a time. 

A good  drink  in  continual  fevers. 

21 6.  Boil  the  leaves  of  rue  in  fair  water,  till  the  liquor  tafte  pretty 
ftrong  of  the  plant  : this  being  {trained,  is  to  be  made  palatable  with 
liquorice,  or  a little  fugar  ; and  to  half  a pint  of  it,  add  about  ten  drops 
of  fpirit  of  vitriol  ; and  let  the  patient  ufe  it  for  ordinary  drink. 


A good  drink  to  be  frequently  ufed  in  fevers , efpecially  continual  ones. 

217.  Give  in  half  a pint  of  fome  fmall  convenient  drink,  half  an 
ounce  of  hartfhorn,  burnt  to  a great  whitenefs,  and  a little  boiled  in 
the  liquor  ; and  this  is  to  be  taken  from  time  to  time. 


&VWalter  Raleigh’j  cordial  \ an  approved  and  moft  excellent  remedy for  fevers , 
faxes , or  any  cafe  where  diaphoretics , antidotes , and  cordials  are  proper. 

^ • 

218.  Take  the  dry’d  flowers  of  borage,  rofemary,  marigolds,  red 
july-fiowers,  Rofa  foils,  and  elder-flowers,  of  each  two  quarts,  of  dry’d 

fcor- 
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fcordium,  carduus,  angelica,  baulm,  mint,  marjoram,  fetwall,  betony.  Medicine. 
of  each  4 handsfull ; the  barks  of  fafiafras,  and  lignum  aloes,  of  each 
four  ounces,  in  powder  •,  of  kermes,  cubebs,  cardamoms,  and  zedoary, 
of  each  an  ounce  ; faffron  half  an  ounce,  juniper-berries,  tormentil  roots, 
round  birthwort  roots,  of  each  an  ounce,  and  gentian  root  half  an 
ounce.  Draw  the  tindlure  of  all  thefe  with  fpirit  of  wine  in  balneo , and 
afterwards  calcine  the  ingredients,  and  put  the  fix’d  fait  they  afford 
to  the  tindlure.  To  fix  ounces  of  the  extraft  of  all  thefe,  with  their 
fait,  put  three  ounces  of  the  magiftery  of  coral,  'Terra  figillata  four 
ounces,  prepared  pearl  two  ounces,  bezoar-ftone  three  drams,  calcined 
hartfhorn  four  ounces,  ambergreafe  four  drams,  mufk  thirty  grains, 
powder’d  fugarcandy  one  pound  and  a half,  wherewith  the  perfumes  be- 
ing ground,  add  the  dry  ingredients  thereto,  and  reduce  them  to  a 
fine  powder  •,  then  grind  the  tindture  and  dry  things  together,  adding 
fyrup  of  lemmons,  and  of  red  rofes,  equal  parts  occafionally. 

To  make  the  magiftery  of  coral  for  this  cordial,  put  eight  ounces  of 
whole  coral,  into  an  open  calcining  pot,  and  let  it  ftand  for  24  hours, 
in  a calcining  furnace,  till  the  coral  be  white  as  fhow  ; then  put  it 
into  three  quarts  of  diftilled  vinegar,  in  a bolt-head  •,  into  the  neck 
whereof  invert  another,  and  fet  them  in  a fand-furnace,  up  to  the 
vinegar.  Let  it  boil,  without  intermifiion,  for  24  hours,  by  which 
time  the  vinegar  will  bedome  red  *,  and,  when  cold,  pour  it  off  into 
a bell-glafs  *,  exhale  away  the  moifture  in  balneo , and  referve  the  coral, 
perfectly  dry,  for  ufe. 

The  dofe  for  a man  is  about  the  bignefs  of  a fmall  hazel-nut *,  if  by 
way  of  prevention,  the  magnitude  oi  an  ordinary  pea  may  fuffice  ; but 
in  urgent  cafes  the  dofe  may  be  increafed  to  the  quantity  of  a nutmeg. 


A water  for  a fijlula , all  manner  of  wounds , fwellings , old  ulcers , canker s, 
tettars , boils  ^ fcabbs , or  green  wounds. 

219.  Take  of  bole-armeniac,  and  white  vitriol,  each  4 ounces  ; of  Fijlula'* 
camphire  one  ounce  •,  boil  the  two  latter  together  in  an  earthen  vefie], 
till  they  become  thin,  and  ftir  them  till  they  afterwards  grow  hard  in 
cooling  *,  then  powder  them  in  a mortar,  and  mix  them  with  the  bole- 
armeniac  in  powder,  and  keep  the  whole  in  a bladder  for  ufe.  Into  tw?o 
quarts  of  boiling  water,  taken  off'  the  fire,  put  three  large  fpoonsfull 
of  this  powder  ; and  aftewards  put  them  up  into  a glafs,  and  fhake 
it  twice  a day  : but  before  * tis  ufed,  let  it  be  well  fettled,  and  very  clear. 

Dip  a foft  pliable  tent  herein,  and  apply  it  as  hot  as  the  patient  can 
bear  it,  laying  a dean  linen  cloth  over  the  dreffing  four  double,  firft 
moiften’d  in  this  water,  and  bind  it  on  with  a roller  : continue  to  do 
thus  every  morning  and  evening.  The  water  may  be  put  into  an  oyfter- 
fhell,  when  the  fore  is  drefs’d,  for  pewter  will  fuck  it  up. 

To 
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appeafe  the  fits  of  a Furor  Uterinus. 

jinus.  220.  Burn  the  feathers  of  partridges,  for  a competent  time,  under 

the  patient’s  nofe. 

A try'd  medicine  for  the  falling  down  of  the  fundament . 

Falling  of  the  ,221-  Put  fome  diced  ginger  in  a little  pan,  heat  it  by  clear  and  well- 

fundament,  kindled  coals,  and  let  the  patient  receive  the  fume  of  it,  calf  on  by 
degrees,  in  a proper  feat,  where  the  lower  part  of  the  body  may  be 
well  cover’d,  for  about  half  a quarter  of  an  hour  at  a time. 

For  a flight  gangrene. 

Ce  rgrenes.  I 2 2.  After  having  lightly  fcarrified  the  part,  apply,  as  hot  as  the 

patient  can  well  bear  it,  a cataplafm  made  of  ftrong  brandy,  and  the 
crumb  of  white-bread  ; fhifting  it  three  or  four  times  a day,  or  oftener, 
if  need  be. 

Fo  prevent  a gangrene  upon  a great  pain , and  to  ftrengthen  the  part. 

223.  Take  of  melilot-plaifler,  and  diapalma,  equal  parts-,  and  hav- 
ing melted,  and  well  incorporated  them  together,  make  thereof  a thin 
plaifter,  which,  being  prickt  full  of  holes,  i$  to  be  laid  upon  the  in- 
flamed, or  bruifed  part,  firft  lightly  fcarrified. 

An  experienced  medicine  for  a gonorrhoea. 

Qworrhaa.  224.  Infufe  two  ounces  of  ripe  laurel-berries,  for  a day,  in  a quart 
of  good  white-wine  *,  and  of  this  let  the  patient  drink  about  two  or 
three  fpoonsfull,  twice  a day,  for  a pretty  while  together  ; omitting  it 
once  in  three  days,  that  he  may  take  fome  gentle  purging  medicine. 

For  a gonorrhea. 

225.  Swallow  about  half  a dram  of  choice  maftic,  in  powder,  put 
into  the. yolk  of  a new-laid  egg  wafhing  it  down,  if  it  be  thought 
needful,  with  any  convenient  liquor. 

For  the  gonorrhoea. 

226.  Take  equal  parts  of  choice  amber,  and  of  maftic,  both  in  fine 
powder,  mix  them,  and  of  this  mixture  give  half  a dram  at  a time  in 
a proper  vehicle,  or  in  a draught  of  chocolate  : continue  it  for  three 
weeks,  or  a month,  if  need  require  purging  the  day  before  you  be- 
gin to  take  it,  and  once  every  week  afterwards,  efpecially  when  you 
leave  off  the  ufe  of  the  powder. 


For 
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For  a gonorrhea. 

227.  Take  equal  parts  of  choice  red  coral,  and  of  niaftic,  reduce 
them  feparately  to  fine  powder  ; mix  them  very  well,  and  give  about 
30  or  40  grains  for  one  dofe. 

An  often  experienced  remedy  to  expel  gravel , and  provoke  fupprejl  urine. 

228.  Take  the  thick  membrane  that  lines  the  gizzard  of  a cock  or  The  gravel. 
hen,  and  having  wip’d  it  clean,  dry  it  fo,  that  it  may  be  beaten  to 
powder  : with  this  mix  an  equal  part  of  choice  red  coral  calcin’d,  and 

of  the  mixture  give  from  20  or  30,  to  40  or  50  grains. 


An  experienced  remedy  to  expel  gravel , and  provoke  urine. 

229.  Take  the  juice  of  onions  two  fpoonsfull,  white-wine  half  a 
pint ; mix  them  for  a draught.  It  gives  prefent  eafe  ; and,  if  repeated 
for  fome  time,  foon  cures. 


To  drive  away  gravel  and  ft mall  Jlones. 

230.  Take  the  thick  fkin,  found  in  the  gizzard  of  a cock  or  hen, 
and  having  warily  dry’d  it,  till  it  be  pulverable ; give  from  a fcruple 
to  two  fcruples  of  it,  in  a draught  of  any  convenient  vehicle. 

To  take  off  the  pains  of  the  gout . 

231.  Take  red-lead,  ground  fine,  half  a pound,  oil  of  earth-worms  'the gout: 
one  pound  •,  boil  them  to  the  confiftence  of  a hard  plaifter,  without 
burning:  afterwards  add  of  camphire  two  ounces,  dilfolved  in  oil  of 
earth-worms,  and  make  a plaifter  of  a juft  confiftence. 

An  excellent  ointment  in  the  gout. 

232.  Take  Barbadoes- tar,  and  palm-oyl,  of  each  a like  quantity, 
melt  them  gently  together  •,  and  with  the  mixture  warm,  let  the  part 
be  anointed,  and  warily  chafed. 

An  effectual  medicine  for  gouty  pains. 

233.  Beat  linfeed,  with  a little  water,  in  a marble  mortar;  rubbing 
it  very  well,  that  the  medullary  part  being  feparated  from  the  hufk, 
may  make  the  water  confiderably  white.  In  this  liquor,  clean  rags 
being  thoroughly  wetted,  apply  them,  fomewhat  warm,  to  the  part 
affefted,  fhifting  them,  if  need  be,  once  in  an  hour  or  two.-^ 

A fpeedy  remedy  to  take  off  gouty  pains . 

234  With  a feather,  dipt  in  good  fpirit  of  fal-armoniac,  moiften-> 
gently,  all  the  parts  affe&ed. 
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A medicine  that  foon  appeafes  the  pains  of  the  gout. 

235.  Take  of  black  foap  4 ounces,  choice  wood-foot,  finely  fifced, 
n dram  and  half,  and  half  the  yolk  of  an  egg  ; incorporate  them  toge- 
ther, and  fpreading  the  mixture  fomewhat  thin,  apply  it  warm,  by 
way  of  cataplafm,  to  the  part  affedted. 


Art  often  try'd  medicine  to  appeafe  the  pains  of  fcorbutic  running  gouts. 

2 36.  Having  fill’d  an  earthen  pot  with  cleans’d  earth-worms,  and 
luted  on  a cover,  fet  it  into  an  oven,  with  a batch  of  bread,  and  let  it 
{land  there  till  the  oven  be  cold.  Then  take  out  the  pot,  and  having 
remov’d  the  cover,  you  will  find  the  matter  turn’d  into  a grofs  ill- 
fcented  liquor.  Strain  this  by  expreffion,  and  keep  it  ftopt,  to  rub 
therewith  the  part  affedted,  with  a warm  hand,  once  or  twice  a day. 
If  the  fmell  be  offenfive,  you  may  put  to  it  a few  drops  of  oil  of  rho- 
dium, &c.  to  corredt  it. 


To  take  away  gouty , or  other  arthritic  pains. 

237.  Anoint  the  part  with  highly  redtify’d  fpirit  of  human  urine, 
the  cold  being  juft  taken  off,  once  or  twice  the  firft  day,  and  no  longer, 
unlels  the  pain  continue. 

To  check  the  fits  of  the  gout , and,  in  fame  meafure , to  prevent  them. 

238.  Take  three  ounces  of  farfaparilla  diced  thin  *,  and  an  equal 
weight  of  raifins  of  the  fun,  rubb’d  very  clean,  but  not  broken  i put 
both  into  three  quarts  of  fpring-water,  and  let  the  containing  veffe! 
ftand  in  a moderate  heat,  that  the  liquor  may  fimmer  for  feveral  hours, 
yet  without  burfting  the  raifins  •,  keep  this  decodtion  well  ftopt,  and 
let  the  patient  ufe  it  for  his  only  drink. 

To  appeafe  the  pains  of  the  gout,  and  lejfen  the  fits  of  it. 

239.  Take  one  part  of  fpirit  of  fal-armoniac,  and  three  parts  of 
fpirit  of  wine,  neither  of  them  too  well  redtify’d  : ihake  them  toge- 
ther ; and  having  dipt  old,  clean  linen  rags  in  the  mixture,  apply  them 
to  the  part  affedled,  lkifting  them  now  and  then. 

A poult  is  to  appeafe  pains  and  aches , even  fiuch  as  are  arthritic , or  gouty. 

240.  Boil  or  ftew  onions  in  water,  till  they  be  foft  enough  to  make 
a poultis  ; then  drain  away  the  water,  and  beat  them  and  having 
fpread  them,  to  a confiderable  thicknefs,  upon  a linen-cloth,  apply 
them  as  hot  as  the  patient  can  well  bear,  and  let  them  be  kept  on 
all  night. 


To 
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■To  give  eafe  in  the  fits  cf  the  gout. 

241.  Take  three  parts  of  oil  of  turpentine,  and  one  of  chymical 
oil  of  fpike  ; fhake  them  well  together,  and  with  this  mixture  anoint 
the  parts  lightly. 


Medicine. 


Cinnamon-drink , good  in  gripes  and  fluxes. 

242.  Boil  two  ounces  of  powder’d,  calcin’d  hartfhorn,  in  three  pints  Gripes. 
of  ipring-water,  till  a pint  be  wafted  •,  then  take  it  off  the  fire,  and 
infufe  in  it  an  ounce  and  a half  of  good  cinnamon  •,  fetting  it  upon 
embers,  in  a clofe  veffel,  for  about  an  hour.  Sweeten  it  with  fugar, 

and  drink  about  a quarter  of  a pint  at  a time. 

An  excellent  remedy  for  gripes  and  fluxes. 

243.  Of  the  tincture  of  corn -poppy- flowers,  made  with  common 
fpirit  of  wine,  give  from  one  to  two  fpoonsfull,  mix’d  with  a few  drops 
of  laudanum,  and  4 ounces  of  black-cherry- water. 

For  fluxes , efpecially  accompanied  with  gripings. 

244.  Take  of  crude  Lapis  Calaminaris , finely  powder’d,  two  fcru- 
ples,  of  white  chalk  one  fcruple  ; mix  them  exactly,  and  give  them 
in  a fpoonfull  or  two  of  new  milk,  twice,  or,  if  the  cafe  be  urgent, 
thrice  a day. 


An  often  try'd  medicine  for  the  griping  of  the  guts. 

245.  Into  a quarter  of  a pint  of  brandy,  put  a toaft  of  bread  whilft 
very  hot ; and  as  foon  as  it  is  thoroughly  drenched,  let  the  patient  take 
it  out,  and  eat  it  hot:  and  this  may  be  repeated,  if  there  be  need, 
two  or  three  times  a day. 

An  often  try' d remedy  for  the  gripes  in  young  children. 

246.  Take  of  oil  of  nutmegs,  and  of  wormwood,  of  each  a like 
quantity  \ mix  them  well,  and  with  the  mixture  a little  warm’d,  anoint 
the  patient’s  navel,  and  the  pit  of  the  ftomach. 

To  cor  re  51  the  laxity  of  the  gums , and  f often  the  teeth. 

247.  To  a pint  of  claret- wine,  put  a dram  of  myrrh,  and  two  drams  of  For  difirden 
Japan  earth,  and  having  diffolv’d  as  much  of  it  as  you  can,  pour  off  the  in  the  gums . 
clear,  and  let  the  patient  wafh  his  mouth  therewith  from  time  to  time. 

To  ftrengthen  the  gums , and  make  the  teeth  grow  fine. 

248.  Take  Catechu,  or  Japan  earth,  anddiffolveasrnuchasyou  canof 
it  in  a pint  of  claret,  or  red  wine  ; then  decant  the  liquor  warily,  and 
let  the  patient,  now  and  then,  walh  his  mouth  with  it,  efpecially  at 
bed- time. 

To 
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'To  evacuate  the  rheum  that  [wells  the  gums , and  caufes  the  tooth-ach. 

24.9.  Diffolve  a lpoonfull  of  good  muftard  in  a pint  of  French  wine, 
and  having  warm’d  it  a little,  let  the  patient,  from  time  to  time,  walk, 
his  mouth  with  it,  and  hold  it  therein  for  a pretty  while  together. 

An  approved  medicine  for  fcorbutic  gums , and  to  faften  the  teeth. 

250.  Take  of  white- wine  a pint,  of  alum  half  an  ounce,  of  juniper 
berries,  and  of  red  fage,  each  one  ounce  •,  boil  thefe  together,  till  a 
quarter  of  the  liquor  be  wafted  ; then  put  into  the  remaining  part  4 
ounces  of  honey,  and  let  it  boil  till  the  fcum  be  all  rifen  ; filter  it, 
and  put  into  it  one  dram  of  Balfamum  vita. 

A medicine  for  fcorbutic  gums , and  to  fajlen  the  teeth. 

251.  Take  claret-wine  a pint,  roch-alum  half  an  ounce  ; mix,  dif- 
folve, and  add  fix  ounces  of  ftrong  tintfture  of  Japan  earth,  made 
with  common  brandy. 

To  take  out  the  marks  of  gunpowder , J hot  into  the  Jkin. 

252.  Take  frefh  cow-dung,  and  having  warm’d  it  a little,  apply  it 
as  a poultis,  to  the  part  affected  j renewing  it  from  time  to  time,  as 
occafion  fhall  require. 

An  excellent  Jlyptic  powder  to  flop  hemorrhages. 

253.  Take  equal  parts  of  white  fugur-candy,  roch-alum  burnt,  and 
white  vitriol,  pulverize  them  exceeding  well,  and  mix  them  diligently  ; 
and  having  dipt  pledgets  of  lint,  moiftned  with  the  white  of  an  egg,  into 
this  powder,  apply  them  to  the  orifices  of  the  bleeding  vefiels.  And 
after  the  dry  ingredients  are  mixt,  you  may  grind  them  with  as  much 
whites  of  eggs,  beaten  to  water,  as  will  make  a pafte,  to  be  throughly 
dry’d  in  the  air,  and  then  again  reducrd  to  powder. 

A powerful  Jlyptic. 

254.  Make  a fine  powder  of  Lapis  Hematites,  by  grinding  it 
exaftly  well  with  an  equal  or  double  weight  of  fal-armoniac  i and  of 
this  high-coloured  fublimate,  put  a little  upon  the  orifices  of  the 
bleeding  vefiels. 


A medicine  for  ft  arching  of  blood. 

255.  For  ftanching  of  blood,  few  medicines  exceed  the  colcothar  of 
Vitriol,  whether  walh’d,  and  freed  from  its  fait,  or  unwafli’d. 

To 
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To  Jlanch  blood , especially  in  wounds. 

2fC.  Take  puff-balls,  when  they  are  full  ripe,  which  is  in  autumn, 
and  breaking  them  warily,  fave  the  powder  that  will  fly  up,  and  the 
reft  that  remains  in  their  cavities  ; and  ftrew  this  all  over  the  part 
affected,  binding  it  on  j or  proceeding  further,  if  need  be,  according 
to  art. 

T o Jlanch  blood  from  the  nofe. 

zzj . Let  the  patient  hold  knot-grafs,  and  Solomon’s-fe al,  in  his  hand, 
till  it  grow  warm  there,  or  longer,  if  need  be. 

To  Jlanch  blood  in  any  part  of  the  body. 

258.  Take  plantain-water  two  ounces,  barley-cinnamon- water  fix 
drams,  fpirit  of  vinegar  one  ounce,  dragons-blood  half  a dram,  fyrup 
of  myrtles  five  drams  ; mix  and  make  a julep,  of  which  let  the  patient 
take  three  fpoonsfull  every  hour. 

A Jlyptic  water , for  flopping  of  blood  in  any  part  of  the  body. 

259.  Put  one  pound  of  excellent  quick-lime  into  a clean  earthen  pot, 
pour  upon  it  five  or  fix  pounds  of  fountain- water  ; cover  the  pot  clofe, 
and  let  it  lie  to  infufe  for  about  an  hour  ; then  ftir  it  with  a ftick  for  a 
little  time,  and  let  it  lie,  as  before,  for  24  hours,  fometimes  ftirring  it ; 
laftly,  let  it  fettle  ; and  the  water  being  very  clear  above,  pour  it  off 
by  inclination  without  ftirring  : take  of  this  water  one  pound,  which 
being  put  into  a vial,  add  to  it  a dram  and  half  of  fublimate,  finely 
powder’d  ; then  fhake  all  together,  fo  that  the  powder  may  diffolve, 
and  be  of  an  orange  colour,  and  the  liquor,  in  the  end,  clear  and 
limpid  ■,  the  red  powder  falling  to  the  bottom.  The  water  being  clari- 
fied, you  muft  pour  it  from  the  grounds  into  another  veffel  ; and  add  to 
it  one  dram  of  oil  of  vitriol,  and  an  ounce  of  Saccharum  Saturni.  Shake 
-all  together,  that  they  may  mix  the  better  ; afterwards  let  all  fettle, 
and  pour  off  the  clear  water  for  ufe. 

An  excellent  Jlyptic  for  flopping  of  blood. 

260.  Take  Hungarian  vitriol,  and  alum,  of  each  half  a pound,  phlegm 
of  vitriol  ten  pounds  i boil  to  a diffolution  of  the  vitriol  and  alum  : being 
cold,  filter  it  through  brown  paper  ; - and  if  any  cryftals  fhoot,  feparate 
the  liquor  from  them,  adding  to  each  pound  one  ounce  of  oil  of  vitriol. 
Dip  cloths  into  this  liquor,  and  apply  them  to  the  part  affe&ed. 

An  often  trfd  Jlyptic  to  Jlanch  blood , efpecially  in  wounds. 

261.  Take  colcothar,  as  it  comes  out  of  the  retort,  and  having  pow- 
der’d it,  roll  tents  of  lint  in  it,  and  apply  them  to  the  orifices  of  the 
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greater  vefiels  j and  fill  the  cavity  of  the  wound,  partly  with  colco- 
thar  too. 

An  effe  final  medicine  to  flop  bleeding  in  wounds , and  check  fome  other  hemorrhages , 

262.  Strew  upon  the  part  the  fine  powder  of  clear  rofin. 

A quick  remedy  for  a fmall  frefh  cut  or  wound . 

2 63.  Let  the  patient  fpeedily  plunge  the  hurt  part  into  brandy,  and 
keep  it  there  for  awhile,  till  the  pain  thereby  excited  ceafe,  or  be  much 
abated  : or  if  the  part  be  unfit  for  this  operation,  the  liquor  may  be 
apply’d  to  it,  immediately,  with  a fpunge,  &c. 

For  the  head-ach . 

264.  Take  green  hemloc  that  is  tender,  and  put  it  in  your  focks,. 
fo  that  it  may  lie  thin  between  them  and  the  foies  of  your  feet  : fhift 
the  herb  once  a day. 

An  excellent  medicine  for  fits  of  the  head-ach . 

265.  Boil  a handfull  of  frefli  rofemary,  for  a pretty  while,  in  a quart 
of  common  water  ; and  let  the  patient  cover  his  head  and  face  with  a 
napkin,  fo  that  he  may  receive  the  (team  of  the  decoftion  for  fome 
time,  as  hot  as  he  can  well  bear  it. 

An  experienced flernutatory  to  clear  the  head. 

2 66.  Let  the  patient  fnufF  up,  in  the  morning  killing,  a fmall  fpoon- 
full,  or  lefs,  of  the  clarified  juice  of  ground-ivy,  or  of  beets  ; fpitting 
out,  from  time  to  time,  what  liquor  comes  into  his  mouth. 

An  excellent  cephalic,  good  alfo  for  the  eyes. 

267.  Take  the  flowers  of  betony,  marjoram,  damafk-rofes,  fage,  and 
rofemary,  all  at  difcretion  : to  thefe  add  the  powder  of  Lignum  aloes , 
and  fome  feeds  of  Nigella  Romana.  Reduce  all  to  powder,  to  be  ufed 
as  a hair-powder,  when  the  patient  goes  to  bed. 

An  experienced  medicine  for  dulnefs  of  hearing , and  hyfierical  diforders. 

268.  The  juice  of  red  onions  is  excellent  for  difeafes  of  the  ears,  or 
for  deafnefs,  in  the  beginning.  And  betony  roots  wonderfully  prevail 
againft  all  diforders  of  the  womb. 

An  approved  remedy  for  deafnefs. 

269.  Of  the  bread- milk  of  a woman,  let  fall  three  or  four  drops 
warm,  as  it  comes  from  the  nipple,  into  the  part  affefted. 
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For  difficulty  of  hearing , from  a cold  caufe. 

270.  Out  of  a root  of  garlic,  choofe  a chive  of  a convenient  big- 
nefs ; and  having  pafled  a piece  of  thread  through  one  end  of  it,  that 
thereby  it  may  be  pull’d  out  at  pleafure,  crufh  it  a little  between  the 
fingers,  and  anoint  it  all  over  with  oil  of  bitter  almonds  ; put  it  into 
the  cavity  of  the  patient’s  ear  at  bed-time,  and  draw  it  out  the  next 
morning,  Hopping  the  ear  afterwards  with  black  wool  : and,  if  need 
require,  this  is  to  be  repeated  with  frelh  garlick  for  fome  days  fuc- 
cellively. 


MedicI  ne. 


For  the  heart-hum. 

271.  Take  from  15  or  20,  to  30  or  40  grains  of  crabs-eyes,  reduced  Heart-bum, 
to  very  fine  powder,  either  alone,  or  in  any  convenient  conferve  or 

fyrup.  ’Tis,  for  the  molt  part,  belt  to  take  this  medicine,  when  the 
"ftomach  is  empty. 

For  a hoarfnefs  upon  a cold . 

272.  Take  three  ounces  of  hyfiop-water,  fweeten  it  with  fugar-  Hoar  fit  eft. 
candy  ; then  beat  well  into  it  the  yolk  of  an  egg,  and  drink  it  at  a 
draught. 


For  hyjlerical  affie Elions,  and  feveral  dijlempers  of  the  nerves. 

273.  Upon  one  ounce  of  volatile  fait  of  hartfhorn,  drop  as  much  Hyjlerical difo 
fpirit  of  nitre  as  will  fatiate  it,  when  the  confiidt  is  quite  ceafed.  orders. 
Digeft  the  mixture  for  a while,  that  it  may  acquire  a red  colour  •,  keep 
it  carefully  ftopt,  and  give  four  or  five  drops,  twice  a day,  in  any 
convenient  vehicle. 


For  the  vapours , or  fits  of  the  mother-. 

274.  Difiblve  a large  quantity  of  fea-falt  in  the  bell  wine-vinegary 
and  in  this  dip  a foft  linen  cloth,  which,  being  folded  fo  as  to  make 
three  or  four  doubles,  is  to  be  applied  warm  to  the  foies  of  the  patient’s 
feet,  and  kept  on  till  the  fit  be  over. 

For  the  yellow-jaundice. 

275.  Take  an  ounce  of  Caftile-i bap,  flice  it  thin,  put  it  into  a pint  of  The  jaundice . 
cold  fmall  beer,  fet  it  on  the  fire,  let  it  boil  gently,  half  away  ; after 

it  has  boiled  for  fome  time,  fcum  it  Once  •,  ftrain  it  through  a fieve, 
warm  it,  and  drink  it  all  in  a morning  falling  •,  take  a fmall  lump  of 
fugar  after  it,  and  fall  for  two  or  three  hoursj  The  patient  may  walk 
about,  and  eat  his  accullom’d  meals.  If  at  any  time  he  drinks  wine, 
let  it  be  white-wine.  If  he  be  far  gone  in  the  diftemper  ; two  or  three 
days  after  he  may  take  it  once  or  twice  more,  and  no  oftner.  Refrain 
all  other  medicines  : this  will  keep  for  a week  or  longer* 

N n n n 2 For 
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For  the  jaundice. 

276.  Take  two  or  three  ounces  of  hemp-feed,  and  boil  them  till  fome 
of  them  begin  to  burd,  and  a little  longer,  in  a fufficient  quantity  of 
new  milk,  to  make  one  good  draught  ; which  the  patient  is  to  take 
warm,  repeating  it,  if  need  be,  for  fome  days  together. 

For  the  jaundice  in  children. 

277.  Take  half  an  ounce  of  choice  rhubarb  in  powder,  incorporate 
with  it  exactly,  by  long  beating,  two  handsfull  of  well  cleanfed  currants.. 
Of  this  eledtuary  let  the  patient  take,  every  morning,  about  the  quan- 
tity of  a nutmeg,  for  feveral  days  together. 

An  experienced  cure  for  the  yellow-jaundice. 

278.  Take  the  gall-bladder  of  a fheep,  and  near  the  top,  without 
emptying  the  liquor,  make  a fmall  hole,  at  which  put  in  two  or  three 
drops  of  the  patient’s  urine  •,  then  tie  up  the  upper  part  of  the  bladder,, 
and  hang  it  in  the  free  air  till  it  dry  up. 

An  effectual  medicine  for  the  yellow- jaundice. 

279.  Give  about  half  a dram  of  white  hens-dung,  dry’d,  and  mixt 
with  a little  fugar,  in  a few  fpoonsfull  of  white-wine. 

A medicine , almofl  fpecific , for  the  yellow- jaundice. 

280.  With  clean  filings  of  deel  mix  fome  loaf- fugar  ; grind  them 
long  with  great  exadtnefs  ; for  in  that  confilts  the  chief  fecret  of  this 
medicine.  Of  this  impalpable  powder,  give  about  half  a dram  for  a 
dole,  befides  the  fugar,  twice  or  thrice  a day,  in  any  convenient  vehicle. 

A fpecific  for  the  yellow-jaundice. 

281.  Take  one  part  of  good  faffron,  gently  dry’d  and  powder’d, 
and  incorporate  it  well  with  four  parts  of  choice  turmeric.  Take,  alfo, 
a handful  of  frefh  fheep’s-dung,  and  let  it  deep  in  about  a quart  of 
drong  ale,  in  a moderate  heat,  till  the  liquor  be  fully  impregnated  with 
the  dung,  then  drain  it  lightly  through  a linen  cloth.  In  a large 
draught  of  it,  give  about  half  a dram  of  the  forementioned  powder. 
This  do  in  the  morning  fading,  and  in  the  evening  about  bed-time  ; 
giving  alfo  another  dofe  on  the  following  morning. 

For  the  yellow-jaundice.. 

282.  Take  rhubarb  two  drams,  faffron,  and  mace,  of  each  a dram, 
hemp- feed  one  handfull  ; bruife  them,  and  put  thereto  a quart  of 
white-wine,  and  fct  all  in  a gentle  heat  to  extract  : then  take,  mornings 
and  evenings,  on  an  empty  domach,  about  a quarter  of  a pint ; and, 

when 
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when  all  is  fpent,  pour  more  wine  upon  the  ingredients,  adding  a little 
frefh  rhubarb  and  faffron,  and  ufe  it  as  before. 
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A medicine , almcft  fpecific , for  the  jaundice. 

283.  With  fmall  ale,  draw  a deep  green  tinfture  from  frefh  fheep’s- 
dung  i and  in  a little  draught  of  this,  give  from  half  a dram  to  a dram 
of  a powder’d  mixture,  confifting  of  4 parts  of  turmetic,  and  one  of 
Englifh  faffron.  This  dofe  may  be  given  twice,  or  thrice  a day  ; the 
patient,  whom  it  will  difpofe  to  fweat,  keeping  very  warm,  whilff  the 
operation  lafts. 


For  the  black  jaundice. 

284.  Boil  a fpoonfull  of  honey,  gently,  and  fcum  it,  till  it  come  to 
a-  good  confidence  ; then  add  of  wheat-flower  and  faffron,  reduced  to  a 
powder,  as  much  of  each,  as  will  lie  upon  the  point  of  a knife  ; and 
having  mixed  all  well,  put  it  over  the  coals  again,  till  it  lofe  its  fmell  •, 
afterwards  keep  it  in  a little  earthen  pot,  and  let  the  patient,  with  the 
quantity  of  a pea,  anoint  the  navel,  and  fill  the  cavity  thereof  with 
it ; repeating  the  application  for  fome  days  together,  when  the  ftomach 
is  empty,  and  abffaining  from  meat  and  drink  for  about  two  hours 
after  the  medicine  is  ufed. 

To  take  off  the  pain  and  inflammation  of  ulcers  in  the  legs , and  elfewhere. 

2-85.  In  a quart  of  water,  boil  about  as  much  white-bread,  as  is  Inflammation. 
ufually  contained  in  a half-penny  loaf ; then  add  to  it  two  ounces  of 
good  fheep-fuet  cut  fmall  ; and  when  that  is  boil’d  a little,  add  one 
ounce  of  powder’d  rofln,  and  a little  well-fears’d  brimftone  : of  thefe 
make  a cataplafm,  which  is  to  be  kept,  conftantly,  on  the  part  affebted, 
and  fhifted  once  or  twice  a day,  as  need  fhall  require. 

To  make  an  iffue  raw,  that  begins  to  heal. 

286.  Take  of  Lapis  infer natis  one  ounce,  of  crown  foap  an  ounce  and  Ijjues  to  make 
an  half,  chalk  finely  powder’d  fix  drams  •,  mix  them  together  carefully,  run- 

and  keep  them  clafe  itopt,  except  when  you  mean  to  ufe  them. 

An  internal  medicine  for  the  itch. 

287.  Boil  four  ounces  of  clean  quick-filver,  in  a gallon  and  half  of  Fortbe-itcb. 
fprir.g- water  •,  and  let  the  patient  take  of  this  between  a quarter  and 

half  a pint  at  a time,  after  purging. 

An  experienced  wajh , that  quickly  cures  the  itch. 

288.  Take  ftrong  quick-lime  one  pound,  and  put  to  it  a gallon  of 
fpring- water  ; let  them  lie  together  for  fome  hours,  and  then  warily 
pour  off  the  clear  •,  filter  the  relt,  and  take  tv/o  ounces  of  quick-filver, 
tyed  up  in  a linen  bag  •,  hang  it  in  the  liquor,  and  boil  it' for  half  an 

hour  j * 
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Medicine,  hour-,  then  pour  off  the  clear  liquor  once  more,  'and  wafh  only  the 
hands  with  it,  twice,  or,  at  mod,  thrice  a day. 


An  experienced  liquor  to  cure  the  itch  in  the  hands  or  face , without  mercury 

or  fulphur. 

289.  Take  a handfull  of  the  roots  of  elecampane,  and  as  much  of 
lharp-pointed  dock;  fhred  them  fmall,  and  boil  them  in  two  quarts  of 
fpring- water,  to  the  confumption  of  a pint.  Then  drain  the  liquor, 
and  with  it  let  the  patient  wafh  his  hands,  or  other  parts  affected,  once 
or  twice  a day. 

T 0 mitigate  pains  in  the  kidneys. 

For  diforden  290.  Takeoil  of  fcorpions,  and  oil  of  bees-wax,  of  each  a like  quan- 
in  the  kidneys,  tity  ; mix  them  well,  and  with  it  moderately  warm’d,  anoint  the 
pained  kidney. 

An  effectual  remedy  fot  a fioppage  in  the  kidneys. 

291.  Give,  in  any  convenient  liquor,  about  twelve  grains  of  fait  of 
amber  for  a dofe. 


A medicine , almoft  fpecific , for  exulcerations  in  the  kidneys. 

292.  Having  reduced  jet  to  fine  powder,  give  of  it  about  half  a dram 
for  a dofe,  in  white-wine,  in  the  morning  fading,  and  at  bed-time,  for 
fome  days  together. 

The  great  medicine , of  a famous  empiric , for  the  king's-evil. 

King's-evil.  293.  Give,  for  a good  while  together,  a pretty  drong  decodion  of 
devil’s-bit. 


An  ufeful  drink  for  the  king's- evil,  and  fome  diforders  from  the  like  caufe. 

294.  Take  a large  handfull  of  the  leaves  of  ground- ivy,  wafh  off 
the  dud  with  beer,  and  put  the  herb  into  a gallon  of  ale-wort ; when 
’tis  ripe  for  drinking,  draw  it  out  into  bottles,  and  let  the  patient  take 
a draught  of  it  twice  or  thrice  a day,  at  meals. 

An  ufeful  drink  for  the  king's -evil. 

295.  Take  white-wine  a quart,  juic<?of  pellitory  of  the  wall  a pint, 
fpirit  of  wine  half  a pint,  Sad  prunella  an  ounce  ; mix  and  diffolvethem, 
pour  off  the  clear,  .and  fweeten  with  white  fugar.  The  dofe  is  fix 
fpoonsfull  morning  and  night. 

To r the  king's -evil. 

296.  Take  roots  of  pile-wort  a fufficient  quantity  •,  bruife  and  boil 
them  in  hog’s-lard  till  they  are  crifp,  after  which  prefs  them  hard  out ; 

and 
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and  boil,  in  the  like  manner,  as  many  more  frefh  roofs,  and  prefs  out  Med 
again  ; do  this  the  third  time,  and  keep  the  ointment,  to  anoint  with 
morning  and  night. 


An  approved  remedy  for  the  king's -evil. 

297.  Set  a quart  of  new  milk  on  the  fire  till  it  juft  boils  up;  then  take 
it  off,  and  put  into  it  two  fpoonsfull  of  the  befl  honey,  an*d  ftir  it  till 
it  be  diffolved  ; fet  it  on  the  fire  again,  and  let  it  boil  a little.  Then 
divide  it  into  4 parts,  and  drink  one  part  warm,  early  in  the  morning, 
another  about  10  of  the  clock,  the  third  about  4 in  the  afternoon,  and 
the  lad  a little  before  bed-time.  Do  this,  daily,  for  two  or  three  months, 
except  when  you  purge,  which  mud  be  once  a week,  with  Caryocojlinum. 
Drefs  the  fores,  if  they  run,  with  any  drawing  fear-cloth,  or  a plaifter 
of  Burgundy  pitch.  The  medicine,  tho*  not  very  promifing,  is  very 
famous,  from  the  many  cures  perform’d  with  it  by  a lady. 


An  nfeful  drink  to  correct  Jharp  or  fcrophulous  humours. 

298.  Boil  two  ounces  of  choice  barley,  well  wafh’d  from  its  duff, 
in  a quart  of  fpring- water,  till  the  grains  begin  to  burd  ; then  drain 
the  decodfion  through  a clean  cloth,  and  let  the  patient  ufe  it  for  his 
ordinary  drink. 

For  the  king'  s-evil. 

299.  Take  cuttle-bone  uncalcin’d,  and  having  fcrap’d  off  the  outfide, 
dry  the  white  part ; and  of  this,  finely  powder’d,  give  half  a dram 
for  a dofe  in  mallow  or  barley  water. 

A cure  for  the  king' s- evil • 

300.  Take  a handfull  of  Paronychia  folio  rutaceo , called  rue-whitlow- 
grafs,  and  boil  it,  every  morning,  in  a quart  of  fmall  beer  ; drain  it, 
and  drink  it  for  ordinary  drink.  It  wades  the  peccant  humour,  appeafes 
the  pain,  difcuffes  the  unbroken  tumours,  and  heals  the  broken  ones. 


For  fcrophulous  tumours  in  children. 

301.  Put  two  handsfull  of  figwort  to  a pottle  of  fmall  ale  ; of  this 
give  a quarter,  or  half  a pint  for  a dofe.  The  operation  will  be  pro- 
moted, by  quenching,  feven  or  eight  times,  in  this  liquor,  a gad  of 
deel,  about  eight  or  ten  inches  long. 
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Belmont’/ 
laudanum,  a 
general  reme- 
dy. 


The  Laudanum  of  the  younger  Helmont. 

302.  Take  of  opium  a quarter  of  a pound  *,  and  of  the  juice  of 
quinces  four  pounds  at  the  lead  •,  cut  the  opium  very  fmall,  and  mix 
it  well  with  the  juice,  firft  made  luke-warm  •,  and  then  digeft  them 
with  a moderate  heat,  for  eight  or  ten  days.  After  this,  filtei;  the 
tin&ure  ; and  infufe  therein  of  cinnamon,  nutmegs,  and  cloves  of  each 
an  ounce,  or  an  ounce  and  half ; and  let  them  ftand  for  three  or  four 
days,  or  a week  longer  •,  then  filter  the  liquor  once  more,  having 
juft  let  it  boil  a very  little,  after  the  fpices  were  put  in.  Now 
evaporate  the  fuperfluous  moifture,  till  the  remainder  acquires  the 
confiftence  of  an  extraft  ; laftly,  incorporate  well  herewith  two  ounces 
of  the  beft  faffron,  reduced  to  fine  powder  •,  or  as  much  of  the  extract 
as  the  fame  quantity  of  faffron  wou’d  afford.  The  medicine  might  be 
brought  to  the  confiftence  of  a mafs  fit  for  pills;  a form  wherein  I 
have  often  adminiftred  it  ; and  upon  occafion  too,  it  might  be  kept 
liquid  ; and  if  that  were  the  defign,  the  evaporation  muft  have  been 
but  gentle.  The  dofe  of  the  liquid  fort  may  be  from  five  drops  to 
ten,  as  circumftances  fhall  require  ; but  of  the  pills,  a left  quantity 
muft  be  ufed. 


For  the  leprofie. 

For  the  lectio-  303.  Take  pomatum  one  ounce,  flower  of  fulphur  one  dram,  Sal 
fie'  prunella  half  an  ounce  ; and  having  mixt  them  very  well  together,  anoint 

the  part  affedted  therewith,  from  time  to  time,  as  there  is  need. 

A fimple  antimonial  remedy , that  has  often  done  much  good , even  in  the  leprofie , 

and  continual  fevers . 

304.  Of  fine  crude  antimony,  in  powder,  give  about  one,  two,  or 
three  fcruples  morning  and  evening,  according  to  the  age  of  the  patient, 
in  a little  fyrup  of  clove-july-flowers,  or  any  fuch  vehicle  ; or  elfe 
mixed  with  fine  fugar,  enough  to  make  it  palatable.  This  may  be 
continued  for  four  or  five  months,  if  need  require  : but  if  the  firft  dofe 
prove  beneficial  to  the  patient,  and  the  cafe  not  urgent,  a fcruple,  or 
half  a dram  may  ferve  the  turn  ; nor  need  the  exhibition  be  continued 
for  fo  long  a time. 


An  often  experienced  antimonial  infufion. 

305.  Take  one  ounce  of  powder’d  antimony,  tied  up  in  a little  linen 
bag,  and  hang  it  in  a gallon  of  new  beer  or  ale.  This  liquor,  when 
’tis  ripe,  let  the  patient  ufe  for  ordinary  drink  •,  only,  if  by  age  or 
accident  it  grow  four,  no  more  muft  be  drank,  left  the  acidity  of  the 
iiquor  corroding  the  antimony,  fhould  make  it  vomitive. 
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To  appeafe  fcorbutic  pains  in  the  limbs . 

306.  Spread  liquid  ftyrax  thin,  upon  filk,  or  very  fine  kid-leather  ; Limbs  pain'd, 
and  keep  it  upon  the  part  affefted,  till  it  dry  up  of  it  felf,  or  till  the 
patient  has  no  more  need  of  it. 


An  experienced  medicine  for  a contracture , produced  by  keeping  the  limbs  too 

long  in  an  undue  pofture. 

307.  Anoint  well,  once  or  twice  a day,  the  part  affedted,  with  dogs- 
greafe  *,  chafing  it  with  a warm  hand,  and  keeping  the  part  warm 
afterwards. 


For  the  dyfentery , and  other  Jharp  fluxes. 

308.  Take  the  ftalks  and  leaves  of  flea-bane,  dry  them  gently  till  Loofenefs. 
they  be  reducible  to  powder  •,  of  which  give  about  one  dram  at  a time, 

twice  or  thrice  a day,  in  any  convenient  vehicle  ; or  elfe  incorporate 
it  with  conferve  of  red  rofes. 

A remedy  often  ufed  with  fuccefs  in  fluxes , and  dyfentcries. 

309.  Cut  frelh  roots  of  biftort  into  thin  flices,  and  moiften  them 
well  with  fair  water  and  wine,  to  make  them  more  foft  ; then  prefs 
out  the  juice  ftrongly  ; and  of  this  give  about  three  or  four  fpoonsfull 
in  red  wine,  or  fome  other  convenient  liquor. 

A fuccefsful  medicine  for  fluxes  of  the  belly. 

310.  Mix  with  rice-meal  about  a fifth  part  of  finely  powder’d  chalk  *, 
boil  thefe  in  water,  or  in  milk,  like  a hafty-pudding,  to  be  moderately 
feafon’d  with  fugar,  and  powder’d  cinnamon  ; and  let  the  patient  eat 
it  at  meals. 

For  a loofenefs. 

31 1.  Boil  a convenient  quantity  of  cork  in  fpring* water,  till  the 
liquor  tafte  ftrong  thereof  ; and  of  this  deco&ion  let  the  patient  drink 
a moderate  draught,  from  time  to  time,  till  he  finds  himfelf  reliev’d. 

For  a loofenefs. 

312.  Mix  up  15  grains  of  powder’d  rhubarb,  with  half  a dram  of 
diafeordium  •,  and’  let  the  patient  take  it  either  going  to  bed,  or  early 
in  the  morning,  after  his  firft  fleep. 

An  experienced  remedy  for  Jharp  fluxes  of  the  belly. 

313.  In  a pint  of  new  milk  diflolve  two  ounces  of  loaf-fugar,  and 
about  the  bignefs  of  a walnut  of  mithridate  ; give  this  mixture,  mode- 

% rately  warm,  fora  glyfter,  to  be  repeated  if  there  be  occafion. 
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To  flop  fluxes , and  the  whites. 

314.  Give  the  patient,  from  time  to  time,  a moderate  quantity  of 
a decoftion  of  half  an  ounce  of  ifing-glafs,  in  about  a pint  of  new  milk* 


For  fluxes , efpecially  thofe  caufed  by  fharp  humours. 

515.  Thoroughly  drench  a toaft  in  good  olive-oil,  and  let  the  pa- 
tient eat  it. 

An  excellent  remedy  againil  fluxes. 

316.  Boil  unfalted  butter  gently,  till  a confidcrable  part  be  confumed, 
fkimming  it  from  time  to  time,  whilft  it  Hands  over  the  fire  : of'  this 
butter  melted,  give  now  and  then  a confiderable  quantity,  as  the  patient 
is  able  to  bear  it.  This  medicine  was  very  fuccefsful  in  Ireland. 


An  often  try'' d glyfter  in  fluxes , efpecially  from  fharp  humours , and  in  fome 
other  diftempers  of  the  bowels. 

317.  In  a quart  of  new-milk,  boil  two  fmall  fpoonsfull  of  grody 
powder’d  rice,  to  the  confidence  of  cream,  then  difiolve  in  it  two  ounces 
of  fheep-fuet  ; and  having  drain’d  it,  give  it,  at  once,  for  a glyfter. 

For  fuppreffion  of  the  Menfes. 

Menfes  fup-  318.  Give,  for  three  mornings  together,  about  the  expected  time  of 
prefsd.  the  evacuation,  a dram  of  the  galls  and  livers  of  eels,  dried  and 
powder’d. 

A good  medicine  to  increafe  milk  in  fuch  as  give  fuck. 

MUk  to  in-  319.  Make  pottage  with  lentils,  or  vetches,  and  let  the  patient  ufe 
o-eafe.  it  freely. 

To  encreafe  milk  in  nurfes. 

320.  Dry  well-cleanfed  earth-worms,  fo  that  they  may  not  fmell  ill, 
and  yet  be  pulverable.  Of  thefe,  reduc’d  to  powder,  give  half  a dram, 
or  two  fcruples,  for  a dofe,  in  wine,  or  any  other  proper  vehicle. 

For  diforders  in  the  nervous  fyflem. 

Nerves  dip  32 1.  Take  of  the  frefh  roots  of  the  male  piony  one  ounce,  of  the 
order'd.  feeds  of  the  fame  plant  two  drams  ; and  with  a fufficient  quantity  of 
the  fyrup  of  piony,  or  fome  conferve  of  a like  nature,  beat  them  up 
into  an  electuary  *,  of  which  the  patient  may  take  the  quantity  of  a 
fmall  nutmeg,  or  more,  twice  or  thrice  a day. 

For  obftruttions , and  fever  al  difeafes  from  thence  proceeding. 

Qljlrufiions,  g 22 . Let  the  patient  drink,  every  morning  fading,  a moderate  draught 

of  his  own  urine,  newly  made,  and  whilft  ’tis  yet  warm  ; forbearing 
food  for  an  hour  or  two  after  it, 


A choice 


Medicinal  Experiments. 


A choice  medicine  for  the  palfie. 

323.  Take  fafaparilla  a pound  and  a half,  bark  of  guaiacum,  china 
in  chips,  of  each  two  ounces  and  a half-,  boil  all  in  fix  pints  of  water, 
to  the  confumption  of  a third  part  : at  the  end  add  raifins  of  the  fun 
fton’d  4 ounces,  liquorice  bruis’d  one  dram,  twelve  fat  figs  j boil  and 
ftrain  it.  This  is  to  be  ufed  warm  for  ordinary  drink. 


Medicine. 


‘The  paljie. 


For  a weaknefs  in  the  hands , arifing  from  the  palfie , or  rheumatifm. 

324.  Take  the  tops  of  rofemary,  and,  bruifing  them  a little,  make 
them  up  into  a ball  of  the  bignefs  of  a fmall  orange.  Let  the  patient 
often  roll  one  of  thefe  balls  between  his  hands,  and,  for  feveral  hours 
in  a day,  grafp  one  of  them  in  the  hand  affedled,  that  it  may  grow 
hot  there,  and  tranfmit  its  effluvia  into  the  part.  Continue  this  courfe 
as  long  as  the  diftemper  requires. 

An  external  remedy  for  paralytic  diforders. 

325.  Make  a ftrong  decoftion  of  rofemary -leaves,  or  flowers,  and  let 
the  patient  long  hold  the  part  affedted  in  the  liquor,  kept  very  warm. 

If,  after  feveral  trials,  this  medicine  prove  ineffectual,  mix  ten  drops 
of  oil  of  worms  with  it,  and  four  or  five  drops  of  oil  of  turpentine  ; 
and  with  this  mixture  warm’d,  anoint  the  part  from  time  to  time  or 
elfe  let  the  patient  keep  the  part,  for  a good  while  together,  in  warm 
rain-water,  to  dififolve  the  fcorbutic  falts. 

For  the  pleurijie. 

32 6.  Cut  green  broom-tops  fhort,  and  therewith  fill  a pipkin,  of  a The  pleurijie* 
pint  and  half,  and  with  ale  ; boil  it  foftly,  till  it  be  wafted  to  two  or 

three  fpoonsfull  •,  and  then  it  will  look  black,  like  treacle,  and  be  thick. 

When  ’ tis  enough,  and  cold,  add  as  much  mithridate  as  nutmeg  ; mix 
it  well,  and  give  it  the  patient,  warm,  in  bed,  and  let  him  fweat  for 
three  hours,  or  more,  after  it.  If  it  relieve  not  at  firft,  repeat  if 
next  day. 

An  experienced  medicine  for  the  pleurefie. 

327.  Take  feveral  balls  of  frefh  ftone-horfe-dung  ; cover  them  whilft 
they  are  warm,  with  good  white-wine  ; let  them  ftand  a little,  and 
then  prefs  out  gently,  through  a clean  linen  cloth,  as  much  liquor  as 
the  mixture  will  readily  afford  ; and  of  this,  fomewhat  warm,  give  a 
moderate  draught  from  time  to  time. 

The  ejfence  and  fait  of  hartfhorn , experienced  medicines  in  the  pleurific , dif- 
orders of  the  brain , &c. 

328.  Diftil  hartfhorn,  broken  on  an  anvil  into  pieces  about  the  big- 
nels  of  the  little  finger,  in  a fand-heat  and  afterwards  feparate  the 
fpirit  and  volatile  laic  from  the  reddifh,  lighter  oil,  and  free  them 
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by  two  redlifications  from  phlegm  and  feculencies,  in  tall  glafles,  with 
a very  gentle  heat.  The  dofe  is  from  eight  or  ten  drops  of  the  fpirit, 
or  as  many  grains  of  the  fait,  to  fixty  times  the  quantity  of  either, 
in  any  vehicle,  except  milk,  that  is  not  acid.  Thefe  medicines  have 
been  ferviceable  in  the  epilepfy,  convulfions,  in  fevers,  obftrudtions  of 
the  fpleen,  liver,  womb,  &c.  and  commonly  prove  diaphoretic,  with- 
out heating  the  blood  too  much.  Only  they  fhou’d  not  be  exhibited 
when  th e prima  vice  are  block’d  up  by  grofs  humours.  ’Tis  proper  to 
preferve  this  fait  in  the  fpirit  ; otherwife  ’tis  apt  to  fly  away. 

An  experienced  medicine  for  the  pains  of  the  hemorrhoids. 

329.  Take  the  foie  of  an  old  fhoe,  worn  by  fomc  man  that  walks 
much,  cut  it  in  pieces,  and  burn  it  to  a friable,  tender  coal  ; reduce  this 
to  impalpable  powder,  and  then,  with  a fufficient  quantity  of  unfalted 
lard,  make  it  into  an  unguent,  wherewith  the  part  affedlecl  is  to  be 
anointed  from  time  to  time. 

For  the  hemorrhoids. 

330.  Ufe  a fuppofitory  of  hogs-lard,  bacon,  or  goofe-greafe. 

For  the  hemorrhoids. 

331.  In  the  yolk  of  an  egg,  or  fome  convenient  fyrup,  or  conferve, 
give  from  half  a dram,  to  one  dram,  of  flower  of  brimftone,  once,  or, 
if  the  cafe  be  urgent,  twice  a day.  The  powder  may  be,  alfo,  given 
in  milk  to  thofe  who  like  it. 

An  internal  remedy  for  painful  hemorrhoids. 

332.  With  about  two  fcruples  of  choice  fulphur  vive,  mix  a little 
fugar,  and  give  this  dofe  once  or  twice  a day. 

For  the  pain  and  tumour  of  the  hemorrhoids. 

333.  Take  frefh  leeks,  the  whole  plant,  Hired  fmall,  fry  them  well 
with  frefh  butter,  till  they  become  fit  for  a cataplafm,  to  be  apply’d 
very  warm  to  the  part  affected,  and  renewed  from  time  to  time. 

An  ufeful  medicine  for  the  pain  of  the  hemorrhoids. 

334.  Make  up  flower  of  brimflone,  and  an  equal  weight  of  fine 
figar,  with  a folution  of  gum-dragon,  into  tablets  that  may  weigh 
about  a dram  each  ; one  of  which  may  be  given  twice  a day. 

For  the  pain  of  the  hemorrhoids. 

335.  Mix  up  Album  Gr cecum,  reduced  to  an  impalable  powder,  with 
a fufficient  quantity  of  goofe-greafe  *,  and  by  grinding  it  well  in  a leaden 
mortar,  bring  it  to  a black  ointment,  to  be  apply’d  moderately  warm 
to  the  part  affedted. 

>An 
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An  experienced  remedy  for  unbroken  hemorrhoids. 

336.  Incorporate  calcin’d  oyfter-lhells,  with  as  much  honey  as  will 
make  up  the  powder  into  an  ointment  *,  with  which  the  part  afl'e&ed 
is  to  be  tenderly  anointed  from  time  to  time. 
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A very  fuccefsful  medicine  for  the  hemorrhoids. 

337.  Take  maiden-leeks,  that  is,  thofe  which  have  never  been  tranf- 
planted,  and  calling  away  the  green  part,  make  of  the  bulbous  one, 
and  a fufficient  quantity  of  whole  oatmeal,  a caudle,  whereof  let  the 
patient  eat  plentifully. 

For  the  pain  of  the  hemorrhoids. 

338.  Boil  a handfull  of  yarrow,  in  about  apint  and  a half  of  poffet- 
drink,  in  a cover’d  veifel,  till  it  be  ftrong  of  the  plant  ; and  of  this 
decoflion  let  the  patient  drink,  pretty  plentifully,  from  time  to  time. 

For  the  pain  of  the  hemorrhoids. 

339.  Take  of  maftic,  olibanum,  aloes,  and  myrrh,  of  each  a like 
quantity,  powder  and  mix  them  very  well ; then  lay  a fufficient  quan- 
tity of  this  upon  a pledget  of  lint,  moiften’d  throughly  with  fpirit  of 
wine,  over  a lew  well-kindled  coals,  that  the  powder  may  melt,  and 
be  clapt  hot  to  the  pit  of  the  ftomach,  or  navel. 

For  the  pain  of  the  hemorrhoids. 

340.  Boil  a quart  of  new  milk  for  a while  ; then  taking  it  off  the 
fire,  prefently  put  it  into  fome  open-mouth’d  vefifel,  and  let  the  pa- 
tient fit  to  receive  the  fumes  of  it. 


Fo  appeafe  the  pains  of  the  hemorrhoids. 

341.  Roaft  two  frefh  eggs  pretty  hard,  then  peel  off  the  fhells,  and 
mince  them.  To  thefe  add  two  pippins,  the  cores  being  firft  taken 
out,  that  have  been  thoroughly  roafted  ; incorporate  them  very  well 
with  the  eggs,  reducing  all  to  a kind  of  cataplafm,  to  be  apply’d  very- 
warm  to  the  part  affe&ed. 

For  pains  of  the  hemorrhoids. 

342.  Boil  half  a dram  of  good  flower  of  brimftone,  a little,  in  new 
milk,  and  let  the  patient  take,  in  the  morning  falling,  both  the  liquor 
and  the  powder,  for  many  days  fucceffively.  The  like  dofe  may,  upon 
occafion,  be  taken  between  4 and  5 in  the  afternoon. 


An 
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An  experienced  remedy  for  the  piles. 

343.  In  4 ounces  of  fpring-water,  diflfolve  one  dram  of  fait  of  tartar, 
and  apply  foft  figs  dipt  in  it,  warm,  to  the  part  affe&ed,  fhifting  them 
from  time  to  time. 
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For  the  piles. 

Take  the  powder  of  earth-worms,  wafh’d  in  white- wine,  and 
incorporate  it  with  as  much  hens-greafe,  as  will  ferve  to  make  it  up 
into  an  ointment.  Apply  this  to  the  part  afredted. 

For  tumours  and  pains  of  the  hemorrhoids , not  too  much  inflamed. 

345.  Let  the  patient  dip  his  finger  in  balfam  of  fulphur,  madewith 
oil  of  turpentine,  and  anoint  the  tumours,  whether  external  or  internal, 
once  or  twice  a day. 

For  the  pains  of  the  piles. 

346.  Take  of  myrrh,  olibanum,  and  common  frankincenfe,  of  each 
a like  quantity  ; having  powder’d  them,  mix  them  very  well,  and  let 
the  patient  receive  the  fumes  of  this  mixture,  caft  upon  a chafing-difh 
of  embers,  in  a clofe-ftool,  for  about  a quarter  of  an  hour. 

Fo  appeafe  the  pain  of  the  hemorrhoids,  whether  internal  or  external. 

34 7.  Take  two  parts  of  flower  of  fulphur,  and  one  of  fugar,  very 
finely  powder’d  ; mix  them  exactly  together,  and  make  them  up  with 
a fufficient  quantity  of  mucilage  of  gum-dragon,  into  lozenges  of 
about  a dram  each  : of  which  you  may  give  one  at  a time,  thrice  a 
day,  or,  if  need  be,  4 or  5 times. 

For  the  piles. 

348.  Take  balfam  of  fulphur  made  with  oil  of  turpentine,  and  oint- 
ment of  tobacco,  equal  parts  •,  incorporate  them  well,  and  anoint  the 
grieved  place  therewith. 

Aloetic  pills  that  fcarce  occafion  the  piles. 

349.  Give  of  the  Frankfort  angelical  pills,  from  one  fcruple  to  two 
fcruples,  or  more,  for  a dofe. 

A medicine  for  the  pain  and  tumour  of  the  hemorrhoids. 

350.  With  rags  dipt  in  the  patient’s  own  urine,  foment  the  parts 
affected,  and  then  anoint  them  with  ointment  of  populeum.  This  do 
three  or  four  times  a day  ; and  if  the  tumours  be  internal,  you  may 
injedt  a little  of  the  urine. 


A remedy , 
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Medicjnb. 

A remedy , by  which  many  dogs  bitten  by  a mad-dog , have  been  preferved 

/rcw  running  mad. 

351.  Take  three  whole  plants  of  the  herb  called  rofe-plantain,  or  by  Poifonstocure , 
fome,  dar-plantain,  i.  e.  Lychnis  falmantica  Clus  •,  and  having  chopt 

them  fmall  with  a convenient  quantity  of  butter,  let  the  bitten  dog 
take  it  for  the  fird  day  •,  the  fecond  day  give  him  5 plants,  order’d  as 
before,  and  the  next  day  7. 

Againft  the  bites  of  vipers , and  other  venemous  creatures. 

352.  As  foon  as  ever  the  perfon  is  bitten,  a hot  iron  may  be  held 
as  near  the  wound  as  the  perfon  can  pofiibly  endure  it,  till  it  has  drawn 
out  the  poifon. 

An  approved  medicine  for  the  bite  of  a viper. 

353.  Apply  white  hore- hound,  beaten  in  the  form  of  a poultis,  to 
the  part  affected  -,  and  give  the  patient  a fpoonfull  or  two  of  the  juice 
of  the  fame  herb  to  drink. 

Elixir  Salutis. 

354.  Take  of  the  feeds  of  anife,  fweet  fennel,  coriander,  andparfley,  P urging  mt » 
of  liquorice,  and  choice  leaves  of  fenna,  each  two  ounces  •,  of  rafins  of  dicims. 

the  fun  one  pound  •,  of  elecampane- roots,  and  guaiacum-wood,  of  each 
one  ounce.  Mix  thefe  ingredients,  and  pour  on  them  two  quarts  of 
Aqua  vit<£  \ let  them  infufe  for  48  hours ; then  put  them  all  into  a hair- 
bag,  and  fqueeze  them  ftrongly  in  a prefs,  and  pafs  what  is  (trained 
through  an  hippocras  bag,  after  the  liquor  is  fettled.  Keep  this  in 
bottles,  well  dopt,  in  a cool  place,  and  give  of  it  two  or  three  fpoonsfull 
at  a time,  in  the  morning  fading,  and,  if  need  require,  at  bed-time. 

A purging  elettuary , efpecially  for  children. 

355.  Take  an  ounce  of  choice  rhubarb,  reduced  to  fine  powder,  and 
eight  ounces  of  very  good  currants  pick’d,  wafh’d,  and  rubb’d  dry  ; 
beat  thefe  together  in  a marble  mortar  for  near  two  hours.  Of  this 
eledtuary  let  the  patient  take  about  the  bignefs  of  a chefnut  in  the 
morning  fading,  and  at  bed-time  : or,  if  the  cafe  be  very  urgent,  the 
medicine  may  be  taken  thrice  in  24  hours. 

A pleafant  purge  for  children , and  delicate  perfons. 

356.  In  the  yolk  of  an  egg,  diffolve,  by  rubbing  in  a clean  done 
mortar,  about  fix  grains  of  rofin  of  jalap  finely  powder’d  •,  and  when 
the  dilution  is  made,  gradually  incorporate  with  it  two  or  three  ounces 
of  fuccory-water  •,  which,  by  this  operation,  will  be  made  into  a kind 
of  emulfion  : fweeten  it  at  pleafure,  and  give  it  in  a morning  fading. 


A trfd- 
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Medici  nr. 

A tty’d  way  to  make  an  artificial  wine,  that  is  foon  drinkable , and  Jervis 

to  keep  the  body  foluble. 

357.  Pour  a gallon  of  boiling  water  upon  three  pounds  of  raifins 
of  the  fun,  fton’d  and  well  bruis’d  •,  by  fqueezing  and  preffmg,  get 
out  the  juice  ; and  having  {train’d  it,  add  thereto  a pound  of  brown 
fugar- candy. 


An  approved  outward  medicine  to  caufe  reft  without  opiates. 

Reft  to  caufe.  358.  Take  of  rofe- water  eight  ounces,  good  wine  four  ounces,  ftrong 

vinegar  two  ounces  ; mix  thefe  well,  and  having  warm’d  ftupes  in  the 
liquor,  therewith  foment  the  part  affedted,  laying  them  on  moderately 
warm,  and  taking  them  off  when  they  begin  to  grow  cold  : keep  fo- 
menting between  a quarter,  and  half  an  hour,  before  the  patient  com- 
pofes  himfelf  to  reft. 

A good  medicine  for  rheums , or  a cold  newly  taken. 

Rheums.  359.  To  four  ounces  of  fpring-water  put  three  leaves  of  colts-foot, 
a pugil  of  maiden-hair,  and  one  dram  of  (tick- liquorice  : when  the 
water  is  ready  to  boil,  put  in  the  fore-mentioned  ingredients  ; let  it 
boil  a little,  then  take  it  off  the  fire,  and  having  prefently  drain’d  it, 
let  the  patient  drink  it  hot,  like  tea,  whilft  he  is  in  bed  : do  this 
three  or  four  nights  fucceflively. 


A very  good  fyrup  for  thin  rheums. 

360.  Take  the  fyrups  of  iujubes,  dried  rofes,  and  of  corn-poppy- 
flowers,  of  each  a like  quantity  i mix  and  ufe  them  as  neceflity  requires. 


A powerful  medicine  to  ft  op  fharp  rheums. 

361.  Take  a dram  of  Japan  earth,  and  make  thereof  a decodtion  in 
five  or  fix  ounces  of  white-wine,  or  fome  diftilled  water.  Of  this  give 
two  or  three  fpoonsfull  night  and  morning. 

A fuccefsful  remedy  for  a kind  of  rheumatifm,  and  a contraftlure  of  the  limbs 

that  followed  upon  it. 

fhe rhenma-  362.  Take  the  inward  bark  of  an  elder-tree,  cut  it  into  fmall  bits, 

and  with  them,  loofely  placed,  fill  about  the  third  part  of  a bottle ; 
then  pour  in  as  much  fmall  ale,  or  beer,  as  will  fill  up  the  remaining 
part  of  the  veffel  ; ftop  it  well  till  the  liquor  tafte  ftrong  of  the  bark  •, 
and  let  the  patient  drink  a draught  once  or  twice  a day  •,  or,  if  he 
can,  let  him  take  it  as  a diet-drink. 


Ens  veneris,  an  experienced  fpccific  for  the  rickets. 

<Ihe  rickets.  363.  Calcine  good  Dantzick , or  rather  Hungarian  vitriol,  till  the  calx 
become  of  a dark  red,  or  purplifh  colour  •,  then  thoroughly  dulcify  it, 
1 by 
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by  repeated  walkings  in  warm  water,  dry  ir,  and  mix  it  exquifitely  with  Medicine. 

an  equal  weight  of  pure  iaharmoniac  in  powder  ; put  the  mixture  into 

a Mafs  retort,  able  to  hold  above  three  times  the  quantity,  and  fublime 

it  in  a find-furnace,  by  degrees  of  fire,  for  ten  or  twelve  hours-,  in- 

creafing  the  fire  at  the  laft,  till  the  bottom  of  the  retort  be  red-hot.  If 

what  is  fublimed,  which  is  the  medicine,  be  not  of  a good  yellow, 

return  it  to  the  remainder,  mix  it  well  therewith,  and  fublime  it  once 

more.  The  dofe  is  two  or  three  grains  to  little  children,  ten  or  twelve 

to  grown  perfons,  and  fometimes  twenty  or  thirty,  in  diftilled  water, 

or  fmall-beer,  but  not  in  milk.  It  may  be  given  at  any  time,  upon  an 

empty  ftomach  ; but  I moft  commonly  give  it  at  bed-time.  When  it 

operates  fenfibly,  ’tis  by  fweat,  and,  fometimes,  by  urine.  I exhibit 

this  medicine,  alfo,  in  fevers,  and  other  difeafes,  to  procure  deep,  which 

it  does  more  fafely  than  opiate  preparations.  ’Tis,  alfo,  powerful  againfl 

worms,  obftrudtions  of  the  tnenfes , and  to  ftrengthen  the  appetite. 

An  effcftual  medicine  for  the  roughnefs  of  the  lips , and  to  heal  parts  that 

have  the  fkarf-Jkin  worn  off. 

364.  Take  two  parts  of  wax,  and  one  of  frefli  butter,  melt  and  Roughnefs  of 
incorporate  them  over  a gentle  fire-,  and  let  the  mixture  drop  into  the  Ups. 
fmall  cakes,  upon  a glazed  tile,  dipt  in  water,  or  a piece  of  wetted 

white  paper. 

To  take  off  the  heat  and  roughnefs  of  the  /kin,  efpecially  on  the  lips. 

365.  Anoint  the  part  affedted  with  frefh  cream. 

For  a rupture,  efpecially  in  a child,  or  young  perf on. 

366.  Reduce  the  root  and  leaves  of  dove’s-foot-crane’s-bill,  to  fine  Ruptures. 
powder  -,  and  of  this  let  the  patient  take  about  half  a fpoonfull  at  night 

and  morning,  for  three  or  four  weeks  together  -,  wafhing  it  down,  each 
time,  with  iome  fpoonsfull  of  red  wine. 

For  ruptures  in  the  belly , efpecially  in  children. 

367.  Having  well  cleanfed  fome  Solomon' s-feal  roots,  ferape-one  ounce 
of  them  into  a quart  of  broth,  and  let  the  patient  take  a mefs  of  it 
for  his  breakfaft  -,  or  elfe  give  half  a dram,  or  two  fcruples,  of  the 
powder  of  it,  at  a time,  in  any  convenient  vehicle. 

An  ufeful  drink  for  a beginning  fcurvy. 

36^.  To  a quart  of  fmall-beer,  put  over-night,  about  a handful  of  Pbe /curvji 
fcurvy- grafs- leaves ; and  let  the  patient  drink  this  liquor  at  dinner,  for 
fix  or  eight  weeks  together. 
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An  excellent  drink  for  the  l 'curvy . 

369.  Let  two  handsfull  of  water-trefoil  work  in  about  eight  gallons 
of  wort,  indead  of  hops  j and  let  the  patient  ufe  it  for  his  ordinary 
drink. 


For  the  f curvy. 

370.  From  the  frefh  gather’d  tops  of  fir,  a little  bruis’d,  ab draft 
fpirit  of  wine  •,  and  with  this  liquor  draw  a deep  tinfture  from  other 
frefh  tops  •,  of  which  tinfture  reduce  fome  part  into  an  extraft,  whereof 
to  form  pills ; keep  thefe,  the  tinfture,  and  the  impregnated  liquor  apart, 
to  be  employed  feparately,  or  conjointly,  as  occasion  may  require. 

For  fcorhutic , . and  other  pains  in  the  limbs. 

371.  With  red  and  unfophidicated  oil  of  peter,  anoint,  from  time 
to  time,  the  part  affefted. 

An  experienced  remedy  for  a Jhort  breath. 

Short  breath.  37  2.  Take  of  choice  cador  powder’d,  two,  three,  or  four  grains  *, 
mix  this  with  ten  or  eleven  grains  of  Gafcoigri* s powder,  and  fome  little 
fyrup,  or  conierve  ; and  when  taken,  let  it  be  wafh’d  down  with  a 
mixture  of  five  drams  of  peny-royal-water,  and  two  drams  of  com- 
pound bryony*  water. 

An  experienced  medicine  for  want  of fleep , proceeding  from  great  heats  in  the  head. 

Sleep  to  fro-  37  3 • Take  the  ferapings  of  the  paled  carrots,  enough  to  make  a 
ture.  ' " cataplafm,  of  about  two  inches  broad,  and  of  the  thicknefs  of  a half- 

crown.  Let  the  patient  apply  this,  in  a piece  of  double  linen,  to  his 
throat,  fo  that  it  may  reach  to  the  jugular  veflels  on  each  fide,  when 
he  goes  to  bed,  and  let  it  lie  on  all  night  •,  if  the  firft  application  do 
not  prevail,  ’tis  to  be  apply’d  the  following  night  ; and  fo  a third 
and  fourth  time,  if  need  require. 

An  experienced  medicine  for  the  ftnall-pox , efpecially  in  children. 

Small-pox.  374*  Take  the  little  balls  of  frefh  fheeps-dung,  and  having  freed 
them  from  draw,  dud,  &c.  put  a handfull  of  them,  thus  cleans’d,  into 
a quart  of  good  white-wine  ; and  in  a veflel  well  dopt,  let  them  infufe 
in  a moderate  heat,  till  the  liquor  be  well  impregnated.  Strain  this 
infufion,  and  give  of  it  warm  about  a fpoonfull  at  a time,  once  in  two 
or  three  hours,  or  oftener. 

For  heat  about  the  orifice  of  the  ftomach. 

Bifirders  in  375.  Make  a fyrup  with  the  juice  of  houfleek  and  fugar,  and  give 
the  ftomach . about  one  fpoonfull  of  it  from  time  to  time. 

A Jlomachic 

l 
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Medicine. 

A Jlomachic  t injure. 

376.  Take  agrimony  two  drams,  tops  of  the  leffercentory  one  dram, 
coriander-feeds  bruifed  one  fcruple,  faffafras  fhavings  and  bark  one  dram, 
gentian-root  half  a dram,  zedoary-root  ten  grains  i pour  upon  thefe 
three  quarters  of  a pint  of  boiling  fpring- water,  cover  it,  and  let  it  deep 
for  twelve  hours,  then  drain  it,  put  it  in  a bottle  ; and  having  let  fall  a 
drop  of  oil  of  cinnamon  upon  a lump  of  fugar,  put  it  into  the  liquor. 

The  dofe  is  three  fpoonsfull  twice  a day,  an  hour  or  two  before  meals. 

An  excellent  external  remedy  to  ftrengthen  the  fiomach. 

377.  Take  wormwood,  mint,  and  mugwort,  and  by  beating  them 
well  in  a done  mortar,  make  a cataplafm,  to  be  apply’d  fomewhat 
warm  to  the  ftomach,  and  kept  upon  it  for  a pretty  while. 

An  often  try'd  remedy  to  firengthen  the  fiomach , and  take  off  griping  pains 

in  or  near  it. 

378.  Take  the  Emplafirum  ftomachicum  of  the  London  difpenfatory, 
and  let  kill  upon  it  five  or  fix  drops  of  oil  of  cinnamon  •,  rubbing  it 
well  over  with  your  finger,  and  fo  apply  it  to  the  patient’s  domach  : 
as  foon  as  it  grows  dry,  remove  it  ; and  having  fcrap’d  the  plaider, 
and  warm’d  it  on  the  wrong  fide,  let  fall  fome  drops  of  the  oil  of  cin- 
namon upon  it,  and  apply  it  again. 

A plaifier  to  firengthen  the  fiomach  and  chefi. 

379.  Take  of  cinnamon,  nutmegs,  cloves,  and  mace,  of  each  a fuffi- 
cient  quantity,  powder’d  •,  drew  fome  of  the  powder  over  the  bottom 
of  a deal  box,  of  a convenient  length  and  breadth,  and  fit  it  with  a 
cover  to  fhut  clofe  ; upon  this  powder  lay  a piece  of  clean  flanel  well 
dry’d,  and  drew  it  over  thinly  with  fome  of  the  fame  powder  ; then 
lay  on  another  piece  of  the  like  flanel,  of  the  fame  dimenfions  with  the 
former  ; and  upon  that  likewife,  if  need  be,  drew  a little  more  powder. 

This  done,  fhut  the  box  till  the  time  of  ufe,  and  then  take  out  one  of 
the  pieces  of  flanel,  and  having  lightly  duded  off  the  powder,  lay  it 
on  the  patient’s  bread,  domach,  and  belly  •,  and  let  it  lie  on  for  fome 
days.  When  you  perceive  its  virtue  begin  to  languifh,  lubditute  the 
other  piece  of  flanel,  and  put  the  fird  in  the  box  to  receive  new  vir- 
tue *,  and  fo  proceed,  alternately,  as  long  as  you  need  the  medicine  ; 
adding  now  and  then  fome  frefh  powder  occasionally.  Each  piece  of 
flanel  ought  to  be  long,  and  large  enough  to  cover  the  bread,  and  to 
reach  from  about  the  paps  to  the  navel,  or  lower. 

To  give  eafe  in  the  pains  of  the  ft  one , even  that  of  the  bladder.  ^,je  flone' 

380.  Take  the  traniparqnt  fpar  that  grows  upon  the  veins  of  lead- 
ore,  and  having  reduced  it  to  fine  powder,  give  from  half  a dram,  to 
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Medicine.  a whole  dram  of  it  at  a time,  in  a moderate  draught  of  fome  convenient 
L vehicle.  That  which  the  diggers  name  cawk,  being  white  and  opake, 
is  not  the  medicine  I mean,  but  the  tranfparent  matter,  which  eafily 
breaks  into  fmooth  fragments,  and  in  the  fire  cleaves  into  feveral  pieces, 
fmooth  and  prettily  fhaped. 

A fafe  and  eafy  medicine  in  jits  of  the  ft  one. 

381.  Take  fcck,  or  claret-wine,  and  by  fhaking,  or  otherwife,  mix 
with  it  an  equal  quantity  of  oil  of  walnuts  ; and  of  this  mixture  give 
from  four  or  fix,  to  eight  or  ten  ounces  at  a time,  by  way  of  glyfter. 

For  the  ftone. 

3~82.  Give  of  the  feed  of  fiix-weed,  about  as  much  as  will  lie  upon 
a fhiiling,  either  whole,  or  grofiy  bruis’d,  in  any  convenient  vehicle. 

An  anodyne  glyfter  in  the  ftone. 

383.  Take  marfh-mallow  roots  half  an  ounce,  leaves  of  the  fame, 
mallows,  and  mullein,  of  each  one  handfull,  camomile-flowers  two 
pugils : boil  them  in  a fufficient  quantity  of  water  to  ten  ounces,  drain, 
and  add  the  yolks  of  two  eggs,  and  oil  of  camomile  an  ounce  and 
half  ; mix  and  make  a glyfter. 

An  excellent  medicine  in  fits  of  the  ftone. 

384.  Boil  lefs  than  a handful  of  red  chick-peafe,  or  cicers,  foltly  in 
a quart  of  fpring-water,  till  the  liquor  be  red,  and  well  impregnated 
with  the  feeds : ftrain  this  deco&ion,  and  fweeten  it  with  fyrup  of 
marfh-mallows,  out  of  which  all  the  ftronger  diuretics  are  left. 

For  the  ftone. 

385.  Sweeten  a quarter  or  half  a pint  of  Ample  arfmart- water,  with 
a little  fugar,  or  fome  convenient  fyrup  ; aromatize  it  with  a little 
nutmeg,  and  give  this  mixture  for  one  dofe. 

For  the  ftone  and  gravel  in  the  reins  and  bladder. 

386.  Take  equal  weights  of  common  daucus-feed,  and  of  burdoc-feed  ; 
and  having  mixt  thefe  together,  put  one  ounce  of  the  mixture  to  a 
gallon  of  fmall  ale,  and  let  the  patient  ufe  it  for  conitant  drink. 

A good  liquor  to  ufe , as  drink , in  a long  fit  of  the  ftone. 

387.  Make  pofiet-drink  of  three  or  four  parts  milk,  and  one  of 
white-wine.  Into  two  quarts  of  this  pofiet-drink,  fcrape  a nutmeg  or 
two  •,  add  a little  juice  of  lemmon,  and,  if  you  pleafe,  fweeten  it  a 
little  with  fyrup  of  marfh-mallows.  Take  of  this  drink  a confidera- 
ble  quantity  at  a time,  apd  ufe  it  often  in  a day. 


A good 
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A good  medicine  for  the  ft  one. 

c>88.  Sweeten  a pint,  ora  quart,  of  new  ale  with  pure  honey,  and 
boil  it  to  the  confumption  of  about  one  half,  fkimming  it  well  from 
time  to  time.  Then  difl'olve  in  ic  the  yolk  of  a new  laid  egg  ; and 
let  the  patient  drink  a large  draught  of  this  mixture  once  or  twice  a 
day,  till  he  find  relief. 


Medicine. 


A ferviceable  medicine  in  an  aftual  fit  of  the  flone. 

389.  Take  the  decoftion,  made  according  to  the  London  difpenfa- 
tory,  for  the  fyrup  of  marlh- mallows,  but  with  half  the  quantity  of 
the  ingredients.  This  decodtion  being  well  clarified,  let  the  patient 
take  of  it  warm,  fix,  eight,  or  ten  ounces  at  a draught,  from  time 
to  time. 


A cure  for  the  fione  ; taken  out  of  the  hijlory  of  Barbadoes,  written  hy 

Mr.  Lygon. 

390.  After  the  fioppage  of  urine  for  more  than  14  days,  the  following 
medicine  did  not  only  break,  but  bring  away  all  the  Hones  and  gravel. 
And  in  about  three  weeks  after,  the  like  pains  returning,  the  fame 
medicine  had  the  like  effect,  within  ten  hours  after  the  taking  thereof. 

Beat  the  dry  pizzle  of  a green  turtle,  or  tortoife,  which  lives  in  the 
fea,  to  powder  ; and  take  of  it  as  much  as  will  lie  upon  a fhilling,  in 
beer,  ale,  white-wine,  or  the  like  ; and  in  a very  fhort  time  it  will 
perform  the  cure.  Thefe  creatures  are  to  be  had  eafily,  both  at  the 
Caribee  and  Lucaick- iflands. 


To  expel  the  fione  in  a fit. 

391.  Difl'olve  a large  proportion  of  crabs-eyes  powder’d,  in  good 
white-wine  vinegar  •,  and  of  this  drink  let  the  patient  take  from  two 
fpoonsfull,  to  five  or  fix  at  a time. 


For  the  fione. 

392.  Give  every  morning  fading,  and  every  night  going  to  bed,  half 
a dram  of  the  powder  of  winter-cherries,  in  a draught  of  parfley,  or 
arfmart- water,  or  in  a glafs  of  v/hite-wine. 

An  often  try’d  medicine  for  the  fione , whether  of  the  kidneys  or  bladder. 

393 • Take  of  pure  white-wine,  or  Rbenijh,  and  of  fennel-water,  each 
one  pint  i mix  them,  and  add  half  an  ounce  of  live  wood-lice  well 
cleanfed,  and  one  lemmon  fliced  * let  them  infufe  in  a vefifel  well  ftopt, 
for  four  or  five  days,  and  then  let  the  patient  take  about  four  ounces 
at  a time  twice  a day. 


For  the  fione. 

r 1 affa}art  in  a common  rofe- water  Hill,  and  give  feme  fpoonfi-  • 

dull  of  the  water  in  or  before  the  fits. 
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Medicine. 


A chymft's  fecret  for  the  ft  one. 


395.  Take  borax  finely  powder’d,  and  make  it  up  with  choice  tur- 
pentine into  pills,  whereof  one  dofe  ought  to  contain  from  one  fcruple 
to  two  ; walk  thefe  down  with  a few  fpoonsfull  of  the  tindture  of  Lig- 
num Nephriticum , made  in  water,  or  of  cochineal  ; or  if  the  cafe  be 
urgent,  you  may  give  from  twenty  to  thirty  grains  of  the  borax,  and 
about  a fifth  part  of  myrrh,  dififolved  in  two  fpoonsfull  of  the  tin&ure 
of  Lignum  Nephriticum. 


To  make  a nephritic  t in  Slur  e^  often  found  to  relieve  in  the  fione. 

396.  Calcine  oyfter-fiiells  till  they  be  very  white  ; of  thefe  take  two 
parts,  and  one  of  Rhenijh- wine  tartar  ; pulverize  them  apart,  and  mix 
them  diligently  ; pour  on  the  mixture  a little  fair  water,  and  let  the 
ingredients  work  on  each  other  till  the  conflict  be  over  ; then  ftir  the 
mixture,  and  pour  on  more  liquor  •,  and  when  the  efFervefcence  ceafes, 
put  on  a little  more,  and  fo  proceed  till  no  conflict  be  made.  Evapo- 
rate it  to  a kind  of  foft  mucilage  ; digeft  thisa  while,  decant  the  liquor, 
and  filter  it,  and  you  will  have  it,  if  it  be  not  too  phlegmatic,  of  a fine 
red  colour.  Of  this  the  dofe  is  from  ten  or  fifteen,  to  thirty  drops,  or 
more,  in  any  convenient  vehicle. 

An  ufefid  aliment  for  fuch  as  are  troubled  with  pains  of  the  ft  one. 

397.  Let  the  patient  eat  five  or  fix  onions  roafted,  and  fparingly 
butter’d,  either  in  the  morning,  at  meals,  or  other  times,  if  the  cafe 
be  urgent.  The  diftilled  water  of  onion  is,  likewife,  ufeful  in  the  fame 
diftemper. 

The  medicine  of  a famous  empiric  for  the  ft  one. 

398.  Take  amber,  fea-horfe  pizzle,  and  nitre,  of  each  a like  quan- 
tity, (but  in  cafe  of  ulcerated  kidneys,  put  only  half  the  quantity  of 
the  amber ) and  an  eighth  part  of  nitre.  Pulverize  each  apart,  and 
make  them  up  into  pills  with  Ohio  turpentine  ; take  fix  or  feven  pills 
(of  about  ten  to  a dram)  morning  and  evening. 

For  the  ftone. 

399.  Take  Strafburg  turpentine  two  ounces  ; grind  it  well  with  the 
yolks  of  eggs,  and  mix  therewith  the  following  fyrup.  Take  water  a 
pint  and  half,  Sal  Prunella  an  ounce  and  half;  mix,  dififolve,  and  with  a 
pound  of  honey,  boil  all  into  a fyrup.  The  dofe  is  two  or  three  fpoons- 
full morning  and  night. 


An 
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An  excellent  medicine  for  the  Jlone  in  the  bladder. 

400.  Take  powder  of  comfrey-rootsan  ounce  and  half,  marfh-mallow 
roots  three  ounces,  liquorife-powder  two  drams,  feeds  of  daucusof  Creet 
two  drams,  feeds  of  purflane,  and  of  winter-cherries,  each  half  a dram, 
nutmegs  two  drams,  faffron  one  dram,  the  fpecies  Diamargariton  frigid. 
fix  drams,  fyrup  of  marfh-mallows  four  ounces ; mix  and  make  a fofc 
eledtuary  •,  of  which  let  the  patient  daily  take  the  quantity  of  a walnut. 
It  is  good  againft  the  (lone  in  the  reins  ancl  bladder,  but  chiefly  againft 
the  latter  •,  as  alfo  againft  the  ftrangury,  dyfuria,  &c. 


Medic 


A famous  lithomifi's  receipt  for  a foft  Jlone  in  the  bladder , after  it  has  been 

crnflfd  and  broken. 

401.  Take  the  waters  of  melons,  citruls,  drop- wort,  and  parfley,  the 
fyrup  of  the  five  opening  roots,  and  Syrup.  Byfantinus , of  each  two 
ounces,  compound  oxymel  one  ounce  ; mix  thefe,  and  take  a fourth  part 
of  the  whole  in  the  morning  falling,  and  eat  nothing  after  it  for  eight 
hours  ; take  another  fourth  at  night  going  to  reft,  and  the  remainder 
on  the  day  following,  after  the  fame  manner.  Then  on  the  third  day. 

Take  lenitive  eledtuary  three  drams,  fyrup  of  damafk-rofes  two  drams, 
the  pulp  of  tamarinds  one  dram,  diflolve  them  in  three  ounces  of  whey  ; 
and  drink  the  whole  in  the  morning  early.  On  the  fourth  morning 
take  a dram  of  the  following  powder,  in  a quarter  of  a pint  of  the 
following  apozem,  and  half  an  ounce  of  the  oil  of  fweet  almonds. 

Take  fandiver,  or  rather  wood-alhes,  the  powder  of  fcorpions,  or  of 
well-cleanfed  earth-worms.  Lapis  Spongi<e,  and  Lapis  Judaicus , Ac  or  us , 
the  feeds  of  marfh-mallows,  gromwell,  mil-foil,  laxifrage,  of  each  a 
dram  •,  the  feeds  of  lettice,  and  the  four  greater  cold  feeds,  of  each 
half  a dram,  the  troches  of  winter-cherries,  and  pimpinel  root,  of  each 
two  drams  *,  make  the  whole  into  a fine  powder. 

Take  pellitory  of  the  wall,  and  marfli-mallow  root,  of  each  a hand- 
ful, • parfley-feed,  atid  liquorife,  of  each  half  an  ounce,  the  feeds  of 
winter- cherries  an  ounce  ; boil  them  in  two  quarts  of  rain-water,  and 
one  of  white- wine,  till  half  is  wafted,  and  fweeten  the  remainder 
with  honey.  Then,  on  the  fourth  day,  eat  a hedge-fparrow  with  your 
fupper,  and  afterwards  anoint  the  loins,  Pubes , and  the  whole  region 
of  the  kidneys,  with  the  oil  of  citron-feeds,  and  of  fcorpions  : or  thefe 
oils  may  be  injedted  into  the  bladder.  And  thus  continue  the  ufe  of 
the  powder,  apozem,  fparrow,  and  the  oils  every  day,  till  the  fand  or 
fragments  of  the  ftone  come  away  with  the  urine. 

For  a Jlrain. 

402.  In  the  ftrongeft  vinegar  boil  a convenient  quantity  of  wheat-  Strains » 
bran,  to  the  confidence  of  a poultis.  Apply  this,  as  early  as  may  be, 

to  the  part  affedted,  and  renew  it  when  it  begins  to  grow  dry. 
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. For  a frejh  ftrain. 

403.  Take  wormwood,  and  pound  it  very  well  in  a ftone-mortar  ; 
then  put  into  it  as  much  of  the  whites  of  eggs,  beaten  to  water,  as  will 
make  it  into  a poultis,  to  be  applied  to  the  part  affeded. 

A ft  lengthening  plaifier  after  a ftrain , or  when  there  is  any  wcaknefs  in  the 

joint. 

404.  Melt  down  together,  and  incorporate  two  parts  of  diapalma, 
and  one  part  of  Emplaftrum  ad  Herniam  •,  fpread  this  mixture  (not  very 
thick)  upon  leather,  and  lay  it  to  the  joint  to  be  ftrengthened. 

For  a frejh  ftrain. 

405.  Make  up  clay  with  as  much  vinegar,  as  will  bring  it  to  the 
confidence  of  a It  iff  cataplafm  : then  warm  it  a little,  and  apply  it  to 
the  part  affeded. 

For  a frejh  ftrain. 

406.  Take  four  ounces  of  bean- flower,  and  two  ounces  of  wine- 
vinegar  ; of  thefe  make  a cataplafm,  to  be  applied  a little  warm  to 
the  part  affeded  : but  if  this  fhould  prove  too  fharp,  boil  two  drams 
of  litharge  a little  in  the  vinegar,  before  you  put  in  the  bean-flower. 

For  a recent  ftrain. 

407.  Boil  a handful  of  red-rofe  leaves  in  a pint  of  claret-wine,  for  a 
little  while,  in  a clofe  veffel,  till  the  liquor  be  ftrong  of  the  plant. 
In  this,  well  heated,  dip  a piece  of  linen  or  flanel,  and  wringing  out 
the  moifture,  double  it,  and  apply  it  hot  to  the  part  affeded  ; uflng  a 
fillet  to  keep  it  on. 

My  /(?riBaconT  experienced  medicine  for  a recent  ftrain  or  hruife. 

408.  Boil  a handful  of  frefh  wormwood,  in  a fufficient  quantity  of 
ftrong  ale,  to  the  foftnefs  of  a poultis  ; then  take  it  off  the  fire,  and 
when  you  apply  it,  which  you  fhould  do  whilft  *tis  very  hot,  put  to 
it  a fpoonfull  or  two  of  common  brandy. 

A plaijler  for  a recent  ftrain. 

409.  Take  equal  parts  of  the  plaifters  called  diapalma  and  oxycro* 
ceum,  make  of  them  a compounded  plaifter,  to  be  fpread  upon  thin 
leather,  and  apply  it  to  the  part  affeded , rnewing  it,  if  need  be, 
twice  a day. 


A remedy 
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A remedy  for  a recent  firain. 

410.  Take  two  fpoonsful  of  vinegar,  and  beat  into  it  very  well  the 
white  of  an  egg  ; and  fpreading  it  upon  flax,  or  tow,  apply  it  to,  and 
keep  it  on  the  part.affedted. 


Medicine. 


For  a frefh  ftrain. 

41 1 . Boil  brain  in  wine-vinegar  to  the  confiftence  of  a poultis ; apply 
it  warm,  and  renew  it  once  in  twelve  hours,  for  two  or  three  times. 

To  firengthen  a part  weakned  by  fublaxation. 

412.  Spread  Emplajlrum  Divinum  upon  fofc  leather,  and  apply  it 
keeping  it  on  for  fome  time. 

An  effectual  medicine  for  a ftrain. 

413.  Take  comfrey-roots,  beat  to  a pulp,  half  a pound,  powder  of 
Japan  earth  four  ounces,  fpirit  of  wine  a fufficient  quantity  ; mix  and 
apply  it  to  rhe  part. 

A plaifter  to  ftrengthen  the  joints  after  the  gout , and  haften  the  going  oft 

of  the  pain. 

414.  Take  of  paracelfus  and  diapalma,  of  each  a like  quantity,  melt 
and  incorporate  them  exactly  together,  and  fpread  the  mixture,  very 
thin,  upon  fine  leather,  to  be  us’d  as  a plaifter  to  the  part  affedted. 

A medicine , almoft  fpecific , for  a tenefmus. 

415.  Mix  balfam  of  fulphur  terebinthinated  with  linfeed-oil,  or  Tenefmu;. 
fome  other  convenient  oil,  till  the  balfam  be  thereby  fo  far  allay’d, 

that  the  patient  may  well  endure  it and  then  let  him  dip  his  finger 
therein,  and  ufe  it  as  a fmall  fuppofitory  two  or  three  times,  or  oftner 
in  a day. 

An  experienced  medicine  to  kill  tettars  and  the  itch. 

41  d.  Tak&of  flower  of  brimftone,  ginger,  and  burnt-alum,  of  each  <pettars 
a like  quantity  ; mix  them  well,  and  of  this  mixture  incorporate  as  much 
with  new  unfalted  butter,  as  will  bring  it  to  the  confiftence  of  an  unguent. 

With  this  anoint  the  part  affedted,  as  hot  as  the  patient  can  well  endure 
it,  and  let  it  ftay  on  all  night ; the  next  morning  walk  it  off  with  celan- 
dine-water. But  when  the  patient  goes  to  bed,  he  is  to  take  adofe  of 
fome  alexipharmic  medicine,  as  Gafcoign’ s powder,  &c.  to  keep  the 
humour  from  the  mafs  of  blood : he  is,  alfo,  to  bathe  the  part  often 
in  a day,  with  celandine-water. 
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Medicine. 


Clooth-ach, 
and  other  dif- 
orders  in  the 
teeth. 


A remedy  almojl  fpecific  for  the  tooth-ach. 

417.  Into  a quart  of  red  wine,  put  one  dram  of  alum,  and  another 
of  acorns,  a dram  and  a half  of  galls,  and  half  a handful  of  dry’d  red 
rofe- leaves.  Boil  to  the  confurnption  of  near  half,  and  then  take  it 
from  the  fire  ; Brain  it,  and  diffolve  in  it  a dram  of  Acacia , cut  fmall  •, 
and  with  this  liquor,  a little  hot,  wafh  the  part  feveral  times  in  a day. 
’Tis  alfo  excellent  to  faffen  loofe  teeth,  being  ufed  in  the  fame 


manner. 


An  ufeful  remedy  for  the  tooth-ach. 

418.  Let  the  patient  lie  on  the  ear  that  is  oppofite  to  the  part 
affedted,  and  into  the  other  ear  let  fall  two  or  three  drops  of  the  frefhly 
expreff  juice  of  rue,  a little  warm,  and  flop  the  ear  lightly  with  fine 
black  wool,  or  cotton. 


A very  fuccefful  external  remedy  for  the  tooth-ach. 

419.  In  the  decline  of  the  moon,  in  Augufi , take  the  fruit  called  hipps, 
with  all  the  fuzzy  fluff  that  grows  upon  it  ; and  wrapping  it  up  in  a 
piece  of  thin  farcenet,  tie  it  upon  the  arm,  of  the  fame  fide  with  the 
part  affedted,  and  keep  it  on  as  long  as  there  is  need. 

For  the  tooth-ach. 

420.  Take  a handful  of  red  fage,  and  a handful  of  clary  ; fhred 
them  fmall,  beat  them,  and  fprinkle  them  with  May  dew  ; then  Brain 
out  the  juice,  put  it  in  a glafs  bottle,  and  fet  it  in  the  fun  in  a window  ; 
and  when  you  ufe  it,  put  three  drops  into  a fpoon,  heat  it  over  a candle, 
and  drop  it,  blood- warm,  into  the  ear  ; and  let  the  patient  eat  a cruB  of 
bread,  wet  either  in  broth  or  poflet,  and  chew  it  upon  the  teeth  that  ach. 

A good  compofition  to  flop  a hollow  toothy  and  appeafe  the  pain. 

421.  T ake  two  parts  of  fine  fugar,  and  one  part  of  black  round  pepper, 
both  finely  powder’d  and  mixtj  put  them  into  a filver  fpoon  over  two 
or  three  well-kindled  coals  : and  when  the  fugar  begins  to  melt,  take 
off  the  fpoon  ; and  whilB  the  mixture  is  yet  foft,  form  it  into  little 
grains,  for  fize  and  Biape  fuited  to  the  part  affefted. 

F'o  fafien  loofe  teeth. 

422.  Put  mafiic,  finely  powder’d,  upon  the  end  of  a handkerchief, 
rub  your  teeth  therewith  twice  or  thrice  in  a day  ; and  chew  maffic 
often.  Alfo  boil  pomegranate-flowers  with  mint  or  maffic,  in  claret 
wine  j and  gargle,  or  wafh  your  mouth  often  with  it. 

A medicine  preferib'd  to  K.  Charles  I.  to  fafien  the  teeth. 

423.  To  a pint  of  fpring- water  put  four  ounces  of  brandy  ; let  the 

patient  wafli  his  mouth  with  the  mixture  every  morning,  and  twice  or 
thrice  a day  befides  *,  and  let  him,  in  the  morning,  roll,  for  a little  while, 
a bit  of  roch-alum  in  his  mouth.  An 
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• An  excellent  medicine  to  faflen  the  teeth  in  fcorbutic  gums, 

424.  Take  of  choice  bole-armoniac  two  drams,  choice  myrrh  one 
dram,  roch-alum  crude,  half  a dram,  claret- wine  one  pint ; boil  thefe 
foftly  for  a little  while  together  ; and  let  the  patient  ufe  the  ftrained 
liquor  twice,  thrice,  or  oftner,  in  a day. 

To  faflen  teeth  made  loofe  by  the  fcurvy. 

425.  Anoint  the  parts  affedted  with  oil  of  myrrh,  mad e,per  deliquium , 
with  whites  of  eggs  boil’d  hard. 

A lotion  to  faflen  the  teeth. 

426.  In  a quart  of  fpring- water,  boil,  for  a while,  one  ounce  of  the 
beft  Terra  Japonica  in  grofs  powder  *,  and  having  filter’d  the  decoction, 
keep  it  clofe  ftopt  for  ufe. 

A good  aflringcnt  liquor  to  faflen  loofe  teeth. 

427.  In  a pint  of  red  wine,  infufe  about  half  an  ounce  of  Terra 
Japonica , till  as  much  as  will  diffolve  be  taken  up  by  the  liquor  j de- 
cant it  from  the  feces,  and  keep  it  well  ftopt. 

An  ufeful  liquor  to  faflen  the  teeth , and  prevent  the  tooth-ach. 

428.  To  a pint  of  fpring-water,  put  half  an  ounce  of  clean  fal- 
armoniac  ; and  with  the  folution  let  the  patient  wafh  his  mouth  from 
time  to  time. 

An  innocent  dentrifice. 

429.  Takemaftic,  and  dragons-blood,  of  each  a fufficient  quantity  5 
powder  them,  mix  them  together,  and  let  the  patient  ufe  them  as  a 
dentrifice. 

A good  and  innocent  dentrifice. 

430.  Rub  the  teeth  with  fine  powder  of  red  coral,  two  or  three  times 
a day  ; then  wafh  them  with  water,  in  which  Sal  Prunella  is  diffolved. 

To  prevent  the  tooth-ach^  and  keep  the  teeth  found. 

341.  Let  the  patient  frequently  rub  his  teeth,  moderately,  with  the 
afhesthat  remain  in  tobacco-pipes,  after  fmoaking  ; walking  his  mouth 
with  fair  water  not  too  cold. 

To  appeafe  the  violent  pains  of  the  tooth-ach. 

342.  Make  up  a fcruple  of  Pilule  Maflichin and  half  a grain  of  lau- 
danum, into  two  or  three  pills,  for  the  patient  to  take  at  bed-time. 
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For  the  tooth-ach . 


433.  Apply  a plaifter  of  Car  anna,  between  the  bottom  of  the  ear 
and  the  temples,  on  the  fide  where  the  puliation  of  the  artery  is  the 
moft  manifeftly  felt. 


A good  medicine  for  pain  of  the  teeth , proceeding  from  rheum. 

434.  Put  of  the  powder  of  white  hellebore,  into  a clean  linen  rag, 
like  a nodule,  about  the  bignefsof  a large  pea  ; and  let  the  patient  hold 
it  between  his  teeth,  with  his  head  and  face  fomewhat  inclined,  that 
the  rheum  may  run  freely  out  of  his  mouth. 


For  the  aching  of  a hollow  tooth. 

4 35-  With  oil  of  wax  moiften  a little  cotton,  and  thruft  it  up  into 
the  tooth  ; letting  it  lie  there  till  the  pain  be  affwaged. 

^ A powerful  and  experienced  topic  for  a fore  throat. 

trdered!  ^ 43^*  Take  two  new  laid  eggs,  roafted  moderately  hard,  and  the  pap 

of  two  well  roafted  pippins  ; beat  them  well  together,  and  add  an  equal 
weight  of  pofiet-curd,  made  with  ale.  Having  incorporated  them  all, 
apply  the  mixture  very  warm  to  the  part  affedted  j Drifting  it  once  in 
five  or  fix  hours. 

An  approved  remedy  for  a fore  throat. 

437.  Take  verjuice  of  grapes  one  ounce,  honey  half  an  ounce,  crude 
alum  a dram  and  half,  fea-falt  half  a dram  ; powder  the  falts  finely, 
and  incorporate  them  very  well  with  the  liquors  into  the  form  of  a lini- 
ment : in  this  dip  a long  feather,  and  with  it  touch  the  part  affedted, 
gargling,  between  whiles,  with  a mixture  of  plantain,  and  red  rofe- 
water. 

An  external  remedy  for  a fore  throat. 

438.  Sew  live  millepedes  between  the  foldings  of  a piece  of  linen, 
and  apply  them  to  the  throat,  in  the  form  of  a ftay,  to  be  kept  on  all 
night. 

A try' d remedy  for  a fore  throat. 

439.  Take  bay-falt  dry’d,  and  powder’d  ; put  it  into  the  folds  of  a 
rag,  in  a fufficient  quantity  to  make  a ftay,  to  be  ty’d  about  the 
throat ; and  apply  it  over  night,  as  hot  as  the  patient  can  endure  it. 

For  a fore  throaty  efpecially  if  inflamed. 

440.  Take  a little  handful  of  the  leaves  of  common  mallows,  and 
eight  or  ten  figs  •,  boil  thefe  for  a quarter  of  an  hour  in  a pint  of  new 
milk,  and  let  the  patient  ufe  it  v£ry  hot  and  often. 

An 
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An  experienced  medicine  for  a fore  throat. 

441.  Take  one  dram  of  Album  Gracum , burnt  to  perfect  whitenefs, 
and  with  one  ounce  of  honey  of  rofes,  make  a lin&us,  to  be  very  (lowly 
let  down  the  throat. 

An  experienced  medicine  for  a fore  throat. 

442.  Into  the  foot  of  a worded  docking,  that  has  been  long  worn, 
put  a fufficient  quantity  of  good  fea-falt,  well  dried,  or  decrepited  ; 
and  this  fait  being  put  in  warm,  the  docking  is  to  be  tied  about  the 
patient’s  neck,  and  kept  all  night.  If  by  the  next  day  the  didemper 
be  not  removed,  you  may  apply  frefh  fait,  in  the  fame  docking  as  be- 
fore, on  the  night  following. 

A try' d medicine  for  a fore  throaty  caufed  by  acid  humours  in  the  internal 

parts  of  it. 

443.  Boil  half  a handful  of  the  leaves  of  common  mallows,  in  a pint 
of  new  milk,  for  half  an  hour  •,  then  run  it  through  a clean  cloth,  and 
let  the  patient  ufe  it,  a little  warm,  three  or  four  times  a day,  as  a 
gargle  : or  elfe  let  him  hold  it  in  his  mouth,  differing  fome  drops  to 
Aide  flowly  down  his  throat. 

For  a fore  throat. 

444.  Take  a piece  of  greade  linen-cloth,  which,  being  doubled,  may 
make  a bag,  in  form  of  a day,  to  reach  from  one  fide  of  the  throat  to 
the  other,  and  contain  as  much  matter  as  may  make  it  an  inch  thick. 
This  bag  being  fill’d  with  common  fait,  is  to  be  heated  throughly,  and 
apply ’d  to  the  part  affedted,  as  warm  as  the  patient  can  conveniently 
endure  ; and  when  it  begins  to  grow  too  cold,  another  like  it,  and 
well  heated,  is  to  be  fubilituted  in  its  room  : and  whild  this  is  cooling, 
the  other  may  be  heated,  and  made  ready  for  ufe  ; fo  that  the  part 
affected  be  always  kept  in  a confiderable  degree  of  warmth,  for  about 
48  hours,  if  the  remedy  be  fo  long  needed. 

For  a fore  throat. 

445.  Take  the  white  of  a new  laid  egg,  by  beating  reduced  into 
water  ; and  with  this  mix  fo  much  conferve  of  red-rofes,  as  will  bring 
it  to  a foft  mafs  ; whereof  the  patient  is  to  let  a little  bit  at  a time 
melt  leifurely  in  his  mouth. 


For  a fore  throat. 

446.  Take  houfleek,  and  having  lightly  beat  it  in  a done- mortar, 
prefs  out  the  juice  hard  •,  to  this  juice  put  almod  an  equal  quantity  of 
virgin-honey  i mix  them  well,  and  add  a little  burnt  alum,  to  give  it  a 

dir- 
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Medicine,  difcernible  aluminous  tail : let  the  patient  take  this  from  time  to  time, 
with  a liquorice-itick. 

An  experienced  medicine  for  fore  throats. 

447.  Take  of  fcabious-water  fix  ounces,  of  wine-vinegar  a fmall 
fpoonful,  of  beaten  muftard -feed,  and  of  honey,  each  a fpoonful  ; 
ftir  and  fliake  them  very  well  together  ; then  filter  the  mixture,  and 
ufe  it  as  a gargle. 


For  a fore  throat. 

448.  Make  a plaifter  of  paracelfus,  three  or  four  fingers  broad,  and 
long  enough  to  reach  almofl  from  one  ear  to  the  other  ; apply  it  to  the 
part  affefted,  fo  that  it  may  touch  the  throat  as  much  as  pofiible. 

A gargle  for  a fore  throat. 

449.  To  four  ounces  of  plantain- water,  add  three  or  four  fpoonsful 
of  red  rofe-water,  and  mix  very  well  with  thefe  the  white  of  an  egg 
beaten  to  a glair  : fweeten  the  mixture  with  a fmall  fpoonful  of  white 
fugar-candy,  and  let  the  patient  ufe  it  often. 


An  excellent  medicine  for  tumours  in  the  throat,  and  fome  other  parts. 

450.  To  a quart  of  new  milk,  put  a handful  of  mallow-leaves,  with 
as  much  of  the  leaves  of  night-  fhade,  Aired  fmall  ; let  them  boil,  till 
the  herbs  be  tender.  Then  put  into  the  milk  as  much  crumbs  of  white 
bread,  as  being  ftirr’d  well  with  the  other  ingredients,  will  bring  all  to 
the  confidence  of  a poultis.  This  is  to  be  fpread  upon  a flay  for  the 
throat,  or  fome  other  thing  fitted  to  the  part  affedted,  and  to  be  laid 
on  as  hot  as  the  patient  can  well  endure  it  ; and  when  it  begins  to  grow 
cold,  it  is  to  be  fucceeded  by  frefli,  made  very  hot,  as  the  cafe  fhall 
require. 

A remedy  almofl  fpecific,  for  the  thrufh  in  children. 

Ibe  thrujb.  541 . Mix  frefli  juice  of  houfleek  with  honey  enough  to  make  it  fweet, 
and  then  add  to  it  as  much  finely  powder’d  roach-alum,  as  will  give 
it  a little  tartnefs ; put  fome  of  this  mixture,  with  a feather,  down 
the  patient’s  throat,  as  far  as  conveniently  may  be  : the  part  affedled 
fhou’d  alfo  be  touched  once  more  within  an  hour  after. 

For  the  thrufh  in  young  children,  or  a fore  mouth. 

452.  Fill  an  egg-fhell  with  the  juice  of  red-fage,  fet  it  on  hot  em- 
bers till  it  boil,  and  fkim  it  whilft  any  fkum  arifes  ; then  take  the 
quantity  of  a pea  of  powder’d  alum,  and  half  a fpoonful  of  honey, 
and  let  this  be  put  in  the  egg,  and  boil  it  a little  ; and  when  cold,  rub 
the  child’s  mouth  herewith  as  often  as  you  fee  caufe. 

An 
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An  excellent  poultis  to  ripen  tumours.  ^ ^ 

453.  Take  eight  ounces  of  figs,  two  ounces  of  white-lilly-root,  and  Tumours. 
two  ounces  of  bean- flower  •,  boil  thefe  together  in  water,  to  the  con- 
fidence of  a poultis,  to  be  fpread  thick,  and  laid  warm  upon  the  part ; 
and  to  be  fhifted  as  often  as  it  begins  to  grow  dry. 


A medicine  that  cured  an  obftinate  tumour  of  the  knee. 

454.  Take  a green  colewort-leaf,  with  red  veins  or  {freaks,  and  hav- 
ing cut  the  ribs  flat,  and  almoft  level  to  the  reft  of  the  leaf,  bruife  it, 
and  apply  it  to  the  part  affected,  renewing  it  once  or  twice  a day. 


An  effectual  fomentation  for  fuellings,  accompany' d with  fharp  humours. 

455.  To  a gallon  of  fpring-water,  put  as  much  dry’d  fage,  as  will 
afford  a ftrong  decodion  in  which,  when  it  firft  grows  hot,  caft  about 
two  ounces  of  CaftileA oap,  and  let  it  diflolve  therein.  With  this  foment 
the  part  for  a good  while  together. 

An  excellent  plaifter  to  difcufs  tumours  that  may  be  refolded,  and  ripen  thefe 

that  it  cannot  diffipate. 

456.  Incorporate  with  the  Emplaftrum  de  Sap  one , about  a fourth  part 
of  Balfamum  fulphuris  ter ebinthinatum,  and  ufe  it  as  a plaifter  ; or  in  like 
manner.  Diachylon  cumgummi  \ renewing  it  once  in  two  or  three  days. 

A plaifter  to  difcufs  or  ripen  tumours. 

457.  Take  of  yellow  wax,  frankincenfe,  and  rofin,  of  each  four 
ounces-,  melt  them  together  gently,  and  being  drained,  make  up  the 
mafs  into  a roll  for  ufe. 


An  excellent  medicine  for  the  vapours , or  fits  of  the  mother. 

458.  Take  fagapenum,  diflolved  in  vinegar  of  fquills,  {train’d  through  Vapour;. 
a fieve,  and  again  thickned  ; ammoniacum,  in  like  manner  prepared,  fteel 
prepared,  myrrh,  and  the  faecula  of  bryony,  of  each  half  a dram,  Eng- 

lifh  faffron,  caftor,  of  each  a fcruple,  borax  two  fcruples,  fyrup  of 
Stachas  a fufficient  quantity  ; mix,  and  make  pills  of  a convenient  big- 
nefs  to  be  fwallowed  ; of  which  take  three,  morning  and  night. 

An  ufeful  plaifter  for  the  vapours , fpleen , and  fhortnefs  of  breath , when  * tis 

nervous. 

459.  Take  two  parts  of  drained  Galbanum , and  one  part  of  Ajfa 
feetida , and  make  thereof  a plaifter,  as  big  as  the  palm  of  one’s  hand  ; 
leaving  a broad  edge,  quite  round  : and  putting  a large  piece  of  cotton 
in  the  middle,  apply  it  to  the  navel. 

A rough 
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A rough  emetic , by  which  the  venereal  difeafe  has  been  often  cured. 

460.  Take  good  mercury  fublimate,  and  TmVtf- treacle,  of  each  one 
ounce  •,  mix  them  together,  and  put  them  into  a quart  of  fpring-water  *, 
fet  them  in  balneo , to  diffolve  in  a clofe  veffel  •,  and  of  this  liquor  well 
fettled,  let  the  patient  take  about  half  a fpoonful,  or  a fpoonful,  but 
never  above  a fpoonful  and  a half,  in  four  ounces  of  warm  fmall  ale, 
in  the  morning  fading,  and  once  in  the  afternoon,  or  evening  ; the 
ftomach  being  empty.  Every  fecond  day  intermit,  and  give  a gentle 
purge. 

Againjl  a vertigo. 

461.  Take  of  cyprus-roots  two  ounces,  of  anifeed  half  an  ounce  ; 
make  of  them  a very  fine  powder,  and  give  as  much  as  will  lie  on  a 
fix-pence,  in  a fpoonful  of  wine,  beer,  or  ale  i going  to  bed. 

A flow , innocent  way  of  making  veficatories  without  cantharides. 

462.  Put  to  a handful  of  crows-foot,  about  half  a fpoonful  of  muftard  ; 
and  beat  them  very  well  together,  to  the  confidence  of  a poultis,  to  be 
fpread  thick,  and  kept  on  for  twelve  or  fourteen  hours. 

A good  medicine  to  raife  blijlers. 

463.  Upon  half  an  ounce  of  powder’d  cantharides,  put  two  or  three 
ounces  of  good  fpirit  of  wine  •,  let  them  lie  together  for  four  or  five 
days,  that  the  fpirit  may  acquire  a good  tinfture  *,  then  filter  it,  and  dip 
into  it  a piece  of  linen  cloth,  fix  or  eight  times  double,  and  of  the  figure 
and  fize  defired.  This  cloth  being  throughly  wetted,  and  cover’d  with 
a melilot  plaifter,  to  keep  it  on,  mull  be  applied  to  the  part.  At  the 
end  of  five  or  fix  hours,  you  may  take  off  the  plaifter  and  the  linen 
cloth,  and  find  the  blifter  raifed. 

Eo  raife  a blijler  without  cantharides. 

464.  The  feed  of  Clemmatis  Peregrinay  being  bound  hard  upon  any 
part,  will,  in  an  hour  or  two,  have  an  operation,  like  that  of  another 
veficatory. 


A water  for  ulcers  and  fores. 

465.  Take  a folution  of  Venetian  fublimate*,  and  having  made,  with 
very  good  quick-lime,  asftrong  a lime-water  as  you  can,  drop  this  upon 
the  diffolved  fublimate,  till  it  precipitates  no  more  reddilh  matter : as 
foon  as  you  perceive  the  liquors  aft  no  longer  upon  one  another,  pour 
the  mixture  into  a filter  of  cap-paper  *,  which,  retaining  the  orange- 
coloured  precipitate,  will  let  pafs  an  indifferently  clear  liquor,  to  be 
kept  ftopt  in  a glafs  vial.  The  part  affefted  may  be  herewith  wafh’d, 
from  time  to  time  ; and,  if  need  be,  cover’d  with  double  linen  cloths, 
wetted  in  the  fame. 

A 
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A famous  empirical  medicine  for  a Jlubborn  ulcer.  L 

'466.  Lightly  burn  to  afhes,  the  grofs  (talks  on  which  the  red  cole- 
wort  grows,  and,  with  any  fit  addition,  make  a cataplafm,  to  be  ap- 
ply’d  to  the  ulcer  ; and  fhift  it  at  reafonable  diftances  of  time. 

A try'd  medicine  to  make  a quick  exfoliation  of  a carious  bone. 

467.  Take  the  thigh-bone  of  a man,  and  having  burnt  it  black,  re” 
duce  it  to  a fine  powder,  to  be  carefully  ftrewed  all  over  the  part  to  be 
exfoliated,  after  fome  drops  of  chymical  oil  of  favin  have  been  em- 
ploy’d to  wet  and  foften  the  part,  and  make  the  powder  (tick  well  : 
thus  done,  drefs  it  up,  and  ’twill  feldom  require  a third  application: 

A try* a medicine  for  an  ulcer  in  the  womb. 

468.  Of  true  Bitumen  Judaicumy  reduced  to  very  fine  powder,  let 
the  patient  take  above  a dram  at  a time,  in  any  proper  vehicle,  once 
or  twice  a day. 

An  afiringent  liquor , of  great  ufe  in  ulcers , and  fome  wounds. 

469.  Boil  two  drams  of  choice  Catechu , or  Japan  earth,  in  a quart 
of  fpring-water  •,  pour  off  the  clear,  and  with  it,  by  inje&ion,  or  other- 
wife,  drefs  the  ulcers  or  wounds. 


For  outward  ulcers. 

470.  Take  the  green  bark  of  oak,  and  chop  it  all  together,  both 
infide  and  outfide,  in  very  fmall  pieces  •,  pour  thereon  good  lime- 
water  frefh  made,  and  let  it  infufe,  till  the  liquor  has  acquir’d  a deep 
tin&ure.  With  this  drefs  the  ulcer  once  or  twice  a day. 

A fuccefsful  water  for  ulcers  and  fores. 

471.  To  a quart  of  fpring-water,  add  one  dram  of  mercury  fubli- 
mate,  finely  powder’d  ; and  when  ’tis  quite  diflolv’d,  drop  into  the 
folution,  fpirit  of  lal-armoniac,  till  no  more  will  manifeftly  precipitate. 
Then  filter  the  mixture  through  cap-paper,  and  referve  the  precipitate 
for  other  ufes.  The  liquor  that  palfes  keep  clofe  llopt  in  a glafs  ; and 
when  you  ufe  it,  dip  linen  rags  therein,  and  apply  them  to  the  part 
affected  twice  or  thrice  a day. 


A fpeedy  remedy  for  fits  of  vomiting. 

472.  Take  a large  nutmeg,  grate  off  one  half  of  it,  and  toaft  the  Vomiti^ 
flat  fide  of  the  other,  till  the  oily  part  begin  to  ouze  out  •,  then  clap 
it  to  the  pit  of  the  patient’s  ftomach,  as  hot  as  he  can  well  endure  it, 
and  let  him  keep  it  on  whilfi  it  continues  warm  ; and  then,  if  need  be, 
put  on  another. 
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Emetic  drops,. 

473.  In  compliance  with  fome  ingenious pliyfi'cians,  and  others,  who 
have  often  employ’d  a medicine,  that  goes  under  the  name  of  my 
emetic  drops,  I (hall  communicate  the  preparation  of  them  •,  without 
prefling  their  ufe  any  otherwile,  than  by  declaring,  that  feveral  pra- 
ctitioners in  phyfic,  of  differing  fentiments,  agree  in  afiuring  me,  they 
have  not  yet  found  any  emetic  to  work  fo  effectually,  nor  with  more 
eafe  and  fafety,  than  this  liquor  ; which  fome  of  them  prefer,  by 
much,  to  other  antimonial  vomits  ; and  efpecially  to  the  infuflon  of 
Crocus  Metallorum , 

In  preparing  my  vomitive  liquor,  I have  not  always  employ’d  the 
fame  proportion  of  the  ingredients  ’tis  made  of  •,  nor  did  I find  it  necef- 
lary  to  be  nice  in  this  particular.  But  the  proportion  I fomewhat  pre- 
fer, is  to  take  twm  parts  of  well  chofen  and  finely  powder’d  antimony, 
and  three  parts  of  fpirit  of  wine  *,  which  ought  to  be  rather  mode- 
rately lfrong,  than  too  much  rectified.  Thefe  are  to  be  diftill’d  to- 
gether in  a glafs  retort,  fitted  with  a large  receiver,  till  there  come 
over  a great  part  of  the  menftruum  •,  which  will  ufually,  towards  the 
clofe,  be  accompanied  with  red  flowers,  that  mud  be  feparated  by 
filtration  through  cap-paper  ; and  the  clear  liquor  put  into  a glafs, 
not  newly  walk’d,  but  dry  on  the  infide,  to  be  kept  clofe  ftopt  from 
the  air. 

The  dofe  is  ufually,  to  grown  perfons,  efpecially  at  the  firft  time, 
from  four  or  five,  to  feven  or  eight  drops.  The  vehicle  may  be  a 
fpoonful  or  two  of  wine,  black-cherry  water,  or  fpring  water  *,  drink- 
ing up  the  liquor  immediately  after  mixing,  becaufe  there  will  fome 
precipitation  be  made  ; and  then  taking  twro  or  three  fpoonsful  of  the 
lame  vehicle  to  walk  it  down.  It  ufually  begins  to  work  early,  and 
does  it  without  caufing  near,  fo  much  draining  as  vulgar  emetics,  and 
yet  makes  large  evacuations.  Having  had  occafion  to  keep  long  by  me 
fome  vials  of  chefe  emetic  drops,  I obferv’d,  that  in  time,  there  began 
to  fubfide  a white  powder,  wherein  a large  part  of  the  vomitive  faculty 
of  the  medicine  may  be  fuppos’d  to  relide  •,  therefore  ’twill  be  bed 
either  to  employ  the  liquor  foon  after  ’tis  made,  or  to  (hake  the  vial 
well,  juft  before  ’tis  adminiftred. 


For  Jharpnefs  of  urine. 

474.  Take  of  the  dry  matter  that  divides  the  lobes  of  the  kernels 
of  walnuts,  beat  it  to  powder  •,  and  of  this  give  about  half  a dram  at 
a time,  in  a draught  of  white-wine,  or  poflet-drink  made  with  it,  or 
any  other  convenient  liquor. 


At 
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Medicine, 

An  excellent  emulfion  in  cafe  of  fharpnefs  of  urine,  efpe  dally  if  caufed  by 

blijlring  plaiflers. 

475.  Take  mallows  two  handsful,  gum-arabic  two  drams,  barley- 
water  a fufficient  quantity  •,  boil  all  to  a quart  *,  to  which  add  fweet- 
almonds  blanch’d  one  ounce,  of  the  four  greater  cold  feeds,  of  each 
two  drams.  Make  an  emulfion,  ftrain,  and  add  two  ounces  of  fyrup 
of  marfh-mallows  \ and  of  this  drink  at  pleafure. 


An  eafy  diuretic. 

476.  Peel  off  the  inner  fkin  of  an  egg-fhell,  then  beat  the  fhell  to 
a very  fine  powder  : give  about  a fcruple  of  it  at  a time,  in  any  con- 
venient vehicle. 


A powerful  medicine  for  the  fioppage  of  urine. 

477.  Fry  chervil  with  a fufficient  quantity  of  oil  of  walnuts,  and 
apply  a cataplafm  made  of  it,  very  hot  to  the  navel  *,  and,  if  need  be, 
to  the  Os  pubis , or  fhare-bone. 


For  a retention  of  urine. 

478.  Fry  chervil  well  with  frefh  hogs-lard,  and  lay  it  very  hot  upon 
the  patient’s  navel,  and  the  adjacent  parts ; fhifting  it,  if  there  be 
occafion,  once  or  twice. 

An  approved  medicine  to  drive  the  fone , and  cure  fuppreffion  of  urine  pro- 
ceeding from  it. 

479.  Take  the  roots  of  wild  garlic,  by  fome  called  crow-garlic,  wipe 
them  clean,  ftamp  them  well  in  a (tone  mortar,  and  ftrain  out  the 
juice  *,  with  which  make  a moderate  draught  of  good  white-wine  con- 
siderably ftrong,  and  let  the  patient  take  it  once  or  twice  a day. 


For  fharpnefs  of  urine,  clftrudion  of  the  menfes , and  their  flowing  too  much , 
if  the  dijlemper  be  not  obftinate. 

480.  Give  about  half  an  ounce  at  a time,  of  the  newly  expreft  juice 
of  ground-ivy,  in  a convenient  vehicle. 

An  old  lithotomies  medicine  for  fuppreffion  of  urine. 

481.  Give  about  fifty  grains,  or  one  dram,  for  a dofe,  of  the  Pulvis 
Hollandi  ; and  if  the  neceffity  be  very  urgent,  you  may  give  from  one 
dram  to  four  fcruples,  or  a dram  and  half  •,  not  negledting  in  the  mean 
while  other  proper  remedies. 

For  fuppreffion  of  urine. 

482.  Give  about  a fpoonful,  at  a time,  of  bruis’d  muftard-feed,  in 
any  convenient  vehicle. 
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Medicine. 

A medicine  almofi  fpecific  for  the  fupprejfton  of  urine . 

483.  Infufe  two  handsful  of  the  flowers  of  French- lavender,  in  a. 
good  heat,  in  a pint  of  brandy  ; and  of  this  infufion  give  a fmall  wine- 
glafs  full  at  a time. 

A trfd  medicine  for  a fupprejfion  of  urine , that  is  not  ‘very  obftinate. 

484.  Difiolve  half  an  ounce  of  choice  Caftile  foap,  in  half  a pint  of 
white-wine,  or  fome  appropriated  liquor  •,  pafs  the  folution  through  a 
woollen  filter,  that  the  more  undtuous  parts  may  reft  behind,  and  the 
liquor  pafs  more  clear  ; put  to  this  five  or  fix  grains  of  faffron  r divide 
it  into  two  dofes,  whereof  one  is  to  be  given  a few  hours  after  the 
other,  if  the  firft  do  not  operate  well. 


An  experienced  remedy  for  making  bloody  urine. 

485.  Take  the  waters  of  the  black  alder,  and  of  mallows,  of  each 
three  ounces,  lyrup  of  comfrey  one  ounce  ; mix  them,,  and  let  the 
patient  take  four  fpoonslul  four  or  five  times  a day. 

A powerful  diffolving  ointment  for  warts  and  tumors. 

486.  Take  May  butter,  having  melted  it  in  a moderate  heat,  mix 
with  it,  by  little  and  little,  as  much  oil  of  tartar  per  diliquium , as  will 
give  it  a fenfible  ftrong  tad. 


An  empiric's  hoafted  remedy  for  the  whites. 

487.  Make  a ftrong  decodtion  of  the  herb  ladies-mantle,  and  let  the 
patient  drink  of  it  about  half  a pint  every  morning  fading  and  if  the 
cafe  be  urgent,  make  an  injedtion  of  the  fame  plant,  boiled  very  ten- 
der, and  let  the  patient  make  life  of  it  from  time  to  time. 

An  excellent  remedy  for  the  whites  in  women. 

488.  After  due  purging  give  two,  three,  or  four  grains  of  laudanum  *, 
and  injedt  four  or  fix  times  a day,  the  following. 

Take  fpring-water  two  quarts,  white  vitriol,  and  roch-alum,  of  each 
two  ounces  : powder,  mix,  and  difiolve.  Let  the  liquor  fettle,  and  ule 
only  the  clear. 


A powerful  medicine  for  the  whites. 

489.  Shred  into  a pottle  of  ale,  two  ounces  of  white  ifing-glafs,  and 
in  a loofely  ftopt  veflel,  let  the  liquor  fimmer  till  about  half  is  wafted  ; 
drain  the  reft,  and  give  of  it  two  or  three  ounces  at  a time,  once  or 
twice  a day. 

For 
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For  a whitlow. 


Medicine 


490.  Beat  fliell-fnails  very  well,  with  a convenient  quantity  of  par-  WUtfauu 
ftey,  to  be  applied  warm  to  the  affe&ed  part,  and  fhifted  two  or  three 
times  a day. 


A try’ d medicine  for  a whitlow. 

491.  Beat  houfe-fnails,  (hells  and  all,  in  a done-mortar,  till  they  be 
reduced  to  the  confidence  of  a cataplafm  •,  which  apply  fomewhat 
warm  to  the  part  affeded,  and  keep  it  on  for  fixteen  or  twenty  four 
hours,  renewing  it  occafionally. 


An  excellent  remedy  for  whitlows  on  the  fingers. 

492.  Take  a reddilh  or  blackifh  fnail,  of  the  fort  that  has  n« 

(hell,  and  having  beaten  it  in  a done  mortar  to  the  confidence  of  a 
poultis,  apply  it  to  the  part  affeded  •,  renewing  it  once  or  twice,  after 
it  has  been  kept  on  for  feme  hours. 

For  women  in  labour , to  bring  away  the  child. 

493.  Let  the  patient  take  about  one  dram  of  choice  powder  of  iv0,nb-med-> - 
myrrh,  in  a draught  of  Rhenifh  wine  or  fack  ; or  fome  other  more  cina. 
temperate  vehicle. 

An  often  proved  remedy  to  cleanfe  the  womb  of  a lying-in-woman. 

494.  With  the  juice  of  fheeps-forrel,  and  fome  of  the  drong  infufion 
of  the  fame  herb,  made  in  water,  and  a fufficient  quantity  of  fugar, 
make  a fyrup  : of  which  let  the  patient  take  about  a fpoonful  twice 
or  thrice  a day. 

An  experienced  medicine  to  cleanfe  the  womb. 

495.  Take  a large  white  onion,  cut  it  into  fmall  pieces,  and  boil  it 
in  a pint  of  water,  or  lefs,  as  if  it  were  to  be  d reded  for  eating.  And 
of  this  decodion  give  feven  or  eight  ounces  for  a dole,  mix’d  with 
about  half  an  ounce  of  freffi  oil  of  walnuts. 


To  cleanfe  the  womb , efpecially  after  child-bearing. 

496.  Take  a large  white  onion,  about  four  ounces  in  weight,  and 
boil  it  in  about  a pint  of  water,  with  any  thing  fit  to  make  a very 
thin  broth,  till  a third  part,  or  more,  of  the  liquor  be  confumed  : 
of  this  broth,  which  may  be  made  a little  palatable  with  nutmeg,  &c. 
the  patient  is.' to  take  fix  or  eight  ounces,  twice  or  thrice  a day. 
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Remedies for 
worms. 


For  wounds. 


Medicinal  Experiments. 

For  a Prolapfus  Uteri. 

497.  Apply  to  the  patient’s  navel  a pretty  large  cupping-glafs ; but 
let  it  not  day  on  above  a quarter  of  an  hour,  for  fear  of  injuring  the 
part  it  covers. 

A good  vehicle  for  fever al  remedies , being  of  itfelf  ufeful  againjl  the  jaundice , 

and  worms  in  children. 

498.  The  diftill’d  water  of  the  hulks  of  walnuts,  is  a very  good 
vehicle  in  feveral  difeafes  ; particularly  in  the  jaundice : ’tis  a cordial, 
and  exceeding  proper  to  be  mixt  with  juleps  in  fevers.  ’Tis,  alfo,  an 
.excellent  medicine  againft  the  worms,  efpecially  for  children. 

An  approved  medicine  againft  the  worms  in  children. 

499.  Infufe  one  dram  of  clean  quick-filver  all  night,  in  about  two 
ounces  of  the  (till’d  water  of  goats-rue  •,  afterwards  (train  and  filter 
it.  This  quantity  is  to  be  given  for  one  aofe. 

An  experienced  ointment  for  the  worms  in  children. 

500.  Take  rue,  wormwood,  and  favin,  of  each  a diffident  quantity  •, 
and  with  May  butter,  or  frefh  hogs-lard,  boil  the  herbs  foftly,  till  you 
have  brought  the  mixture  to  be  very  green.  Then  (train  it,  and  put  it 
up  for  ufe  ; when  you  employ  it,  firit  anoint  with  it  the  pit  of  the 
domach,  and  part  of  the  che(t ; and  after  a while  rub  it  pretty  well 
upon,  and  all  about  the  navel. 

A powerful  remedy  for  frefh  wounds. 

501.  With  the  juice  of  celandine,  drefs  recent  wounds  and  cuts, 
inftead  of  a balfam. 

A balfam  to  flench  the  blood  of  frefh  wounds,  and  to  heal  them  Jpeedily. 

502.  Take  good  Venice  turpentine,  and  in  a limbec  diltil  off  a large 
part  of  it  with  a very  moderate  fire,  till  there  remains  a thick  fub- 
ftance,  of  a liquid  and  balfamic  confidence  •>  which  is  the  fubdance 
we  feek  for,  and  fhouid  be  apply’d  as  a balfam. 

An  excellent  wound-drink. 

503.  Take  harts- tongue,  liver-wort,  wood-bugle,  wood-fage,  wood- 
betony,  fouthernwood,  wormwood,  alehoof,  buglofs,  fcabious,  ribwort, 
white-bottles,  mugwort,  comfrey,  mint,  agrimony,  drawberry  and 
violet-leaves,  cinquefoil,  daifie-leaves,  roots,  and  flowers,  wild  honey- 
fuckles,  wild  angelico,  avens,  plantain,  clowns,  wound-wort,  hawthorn- 
buds,  oak-buds,  and  bramble- buds. 


Gather 
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Gather  the  herbs  in  May,  or  as  many  of  them  as  can  then  be  had  ; Medicine. 
and  the  buds  in  March , as  foon  as  ever  they  appear  •,  meafure  them, 
and  take  equal  quantities  of  them,  dry  them  feverally  in  the  fhade  ; 
and,  when  throughly  dried,  put  them  up  in  bags,  and  fo  keep  them 
for  ufe. 

Then  take  one  gallon  of  fpring- water,  one  pottle  of  the  befl  white- 
wine,  and  two  good  handsful  of  all  the  herbs,  mixed  well  together, 
being  dried  ; but  if  green,  then  one  good  handful  of  each.  Boil 
them  in  a pipkin  to  the  conlumption  of  half ; then  drain  it  out,  put 
x to  the  liquor  a quart  of  honey,  let  it  boil  again,  fkirn  it-,  and  when 
cold,  put  it  up  into  bottles,  dopt  very  clofe.  Let  the  patient  drink 
morning  and  evening  about  a quarter  of  a pint,  fading  for  one  hour  or 
two  after.  The  liver-wort  is  bed  to  be  put  in  green.  If  you  ufe  this 
for  any  fore  or  ulcer  in  the  body,  lay  a fearcloth  or  plaider  to  it,  of 
Unguentum  Apoftclorum , Emplafirum  de  r.iinio , or  a plaider  of  honey  and 
wax. 

This  drink  is  effectual  in  fores,  old  or  new,  womens  fore  breads, 
putrefied  bones,  caufing  them  to  fcale  ’tis  good  for  an  ach  in  the 
llomach,  it  hath  cured  the  king’s  evil,  and  caufed  bullets  in  the  flefh 
to  come  out,  tho’  they  had  long  continued  there. 

An  often  trfd  digejiive , to  be  ufed  injiead  of  bafiltcon. 

504.  T ake  two  ounces  of  good  Venice  turpentine,  and  incorporate  very 
well  with  it  the  yolks  of  two  frefh  eggs,  and  add  to  it  a little  fpirit 
of  wine  occafionally  ; with  this  drefs  morning  and  evening,  laying  it 
on  thicker,  if  the  part  be  near  fome  nerve,  and  thinner,  if  it  be 
flefhy  or  moid. 


An  excellent  balfam  for  any  green  ‘wound. 

505.  Take  oil  of  St.  John’ s-wort,  and  Venice  turpentine,  of  each  a 
like  quantity  ; fet  them  over  the  fire  in  a gentle  heat,  for  half  an  hour, 
that  they  may  incorporate. 


The  End  of  the  Third  Volume . 
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] Aving  been  allowed  the  Li- 
berty of  Perujing  the  follow- 
ing Paper  at  my  own  Lodging; 
I found  my  felfjlrongly  temp- 
tedby  the  Strangenefs  of  the 
things  mention’d  in  it,  to  'venture  to  Re- 
leaf e it:  The  Knowledge  I had  of the  Au- 
thor \r  Inclination  to  gratifie  the  Yir- 
tuofi,  forbidding  me  to  defpair  of  his 
Pardon , if  the  fame  Difpojition  pre- 
vail’d with  me,  to  make  the  Curious  Par- 
takers of  fo  furprifing  a Piece  of  Phi- 
lofophical  News.  And,  though  it  fuffi- 

A 2 ciently; 
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ciently  appear  d,  that  the  infuing  Con- 
ference was  but  a Continuation  of  a 
larger  Difcourfe;  yet  confidering  that 
this  Part  confifls  chiefly , not  to  fay  only , 
of  a Narrative,  which  {if I may  Joy  peak ) 
flands  upon  its  own  Legs,  without  any 
need  of  depending  upon  any  thing  that 
was  deliver’d  before , I thought  it  was 
no  great  Venture,  nor  Incongruity,  to  let 
it  come  Abroad  by  it  felf.  And,  I the 
lefs  fcrupled  to  make  this  Publication, 
becaufe  J found  that  the  Honourable 
Mr.  Boyle  confeffes  himfelf  to  be  fully 
Satisfied  of  the  Truth  of  fo  much  of 
the  matter  ofFaB,  as  delivers  the  Phce- 
nomena  of  the  Trial:  The  Truth  whereof 
was  farther  confirm'd  to  me,  by  the  Tef- 
timony,  and  particular  Account,  which 
that  mofi  Learned  and  Experienc'd  Phy- 
fician,  who  was  AJJiflant  to  PyrophiJus 
in  making  the  Experiment,  and  with 
whom 


To  the  R EADER,  V 

whom  I have  the  Honour  to  be  acquain- 
ted ( being  now  in  London)  gave  me  with 
his  own  Mouth,  of  all  the  Circumftances 
of  the  Trial.  And,  where  the  Truth  of 
this  jhall  he  once  gr anted,  there  is  lit- 
tle Caufe  to  doubt,  that  the  Novelty  of 
the  thing  will  fufficiently  indear  the  Re- 
lation; efpecially  to  thofe  who  are  Jlu- 
dious  of  the  higher  Arcana  in  the  Her- 
metic Philofophy.*  For  moft  of  the  Phe- 
nomena here  mention'd  will  probably 
feem  wholly  new , not  only  to  vulgar  Chy- 
mifts,  but  alfo  to  the  greater  part  of  the 
more  knowing  Spagyrifts,  and  Natural 
Philofophers  themf elves : None  of  the  Or- 
thodox Authors,  as  far  as  lean  remem- 
ber,having  taken  Notice  of  fuch  an  Anti- 
Elixir.  And,  though  PyrophilusV  Scru- 
pu lofty  ( which  makes  him  very  un- 
willing to  J peak  the  utmofl  of  a thing ) 
allows  it  to  be  a Deterioration  into'  an 
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ImperfeB  Metal  only , yet,  to  tell  the 
‘Truth,  I think  it  mas  more  imbas'd  than 
fo : For  the  Part  left  of  it  ( and  kept  for 
fome  farther  Di f cover  iesj  mhich  I once 
got  a Sight  of  look'd  more  like  a Mineral, 
or  Marchaf'ite,  than  any  Imperfect  Metal : 
and  therefore  this  Degradation  is  not  | 
the  fame  mith,  but  much  greater  than , I 
that  vohich  Luliius  doth  intimate  in  fome 
Places.  Thefe  Conjiderations  make  me 
prefume  it  mill  eajily  be  granted,  That  \ 
the  Ejfeffs  of  his  Anti-Philofopherlf  Stone,  i 
as  1 think  it  may  not  unfitly  be  call'd , 
mill  not  only  feem  very  ftrange  to  Herme- 
tic, as  mell  as  other  Philofophers,  but 
r • may  prove  very  inftru&ive  to  Specula- 
tive Wits  ; efpecially  if  Pyrophilus  fball 
pleafe  to  acquaint  them  mith  that  more 
odd  Phoenomenon,  mhich  he  mentions 
darkly. in  the  CJofe  of  his  Difcourfe. 
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G O L D, 

B Y A N 

ANTI-ELIXIR. 

FTER  the  whole  Company  had,  as  it  were  by 
common  Content,  continued  filent  for  fame 
time,  which  others  fpent  in  Reflections  upon 
the  preceding  Confer ence,  and  Pyrophylus  in 
the  Confi  deration  of  what  he  was  about  to 
deliver,  this  Virtuofo  at  length  flood  up,  and 
addrefling  himfelf  to  the  reft:  “ I hope,  Gentlemen , fays 
t{  he,  that  what  has  been  already  difcourfed  has  inclin’d,  if 
“ not  perfuaded,  you  to  think,  that  the  Exaltation,  or 
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u Change  of  other  Metals  into  Gold , is  not  a Thing  abfolutely 
“ impofiible;  and,  though  I confefs,  I cannot  remove  all 
“ your  Doubts  and  Objections,  or  my  own,  by  being  able 
“ to  affirm  to  you,  That  I have  with  my  own  Hands  made 
“ a Projection,  (as  Chymifts  are  wont  to  call  the  fudden  Tranf- 
“ mutation  made  by  a final!  Quantity  of  their  admirable 
{t  Elixir  ) yet  I can  confirm  much  of  what  hath  been  argued 
“ for  the  Poffibility  of  fuch  a fudden  Change  of  a Metalline 
tc  Body,  by  a Way,  which,  I prefume,  will  furprize  you : 
<c  For,  to  make  it  more  credible,  that  other  Metals  are 
<c  capable  of  being  graduated,  or  exalted  into  Gold  by  way 
“ of  ProjeSlion,  I will  relate  to  you,  that  by  the  like  W ay , 
“ Gold  has  been  degraded,  or  imbafed. 

The  Novelty  of  this  Preamble  having  much  furprifed  the 
Auditory,  at  length,  Simplicius , with  a difdainful  Smile,  told 
Pyrophilus : “ That  the  Company  would  have  much  thanked 
“ him  if  he  could  have  affiired  them,  That  he  had  leen  ano- 
“ ther  Metal  exalted  into  Gold;  but,  that  to  find  a Way  of 
“ fpoiling  Gold,  was  not  only  an  ufelefs  Difcovery,  but  a 
“ prejudicial  Practice. 

Pyrophilus  was  going  to  make  fome  Return  to  this  Animad- 
everfioni  when  he  was  prevented  by  Ariftander ; who,  turn- 
ing himielf  to  Simplicius , told  him,  with  a Countenance  and 
Tone  that  argued  fome  Difpleafure:  ‘£  If  Pyrophilus  had  been 
“ difcourfing  to  a Company  of  Goldfmiths,  or  Merchants, 
u your  fevere  Reflection,  upon  what  he  fa  id,  would  have  been 
“ proper ; But,  you  might  well  have  forborn  it,  if  you  had 
“ confidered,  as  I fiippofe  he  did,  that  he  was  Ipeaking  to  an 
<:  Aflembly  of  Philofophers  and  Virtuof,  who  are  wont  to  effi- 
“ mate  Experiments,  not  as  they  inrich  Mens  Purfes,  but  their 
“ Brains;  and  think  Knowledge  elpecially  of  uncommon 
“ Things  very  defirable,  even  when.it  is  not  accompanyed 
“ with  any  other  Thing  than  the  Light  that  ffill  attends  it, 
“ and  indears  it.  It  hath  been  thought  aft  ufeful  Secret,  by 
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a kind  of  Retrogradation  to  turn  Tin  and  Lead  into  brit- 
“ tie  Bodies,  like  the  Ores  of  thofe  Metals;  and,  if  I thought. 
“ it  proper,  I could  fhew,  thatfuch  a change  might  be  ofufe 
“ in  the  Inveftigation  of  the  Nature  of  thole  Metals,  befides 
“ the  praftical  ufes  that  I know  may  be  made  of  it.  do  find 
<(  the  Nature  of  Wine,  we  are  aififited,  not  only  by  the  me- 
t(  thods  of  obtaining  from  it  a Spirit,  but  by  the  ways  of 
ff  readily  turning  it  into  Vinegar  : the  knowledge  of  which 
ways  hath  not  been  defpifed  by  C'hy miffs  or  Phyfitians, 
and  hath  at  Paris , and  divers  other  places,  let  up  a profi- 
c f table  Trade.  ’Tis  well  known  that  divers  eminent  Spagy* 
<c  rifts  have  reckon’d  amongft  their  higheff  Arcana  the  ways 
cc  by  which  they  pretended,  (and  I fear  did  but  pretend)  to 
“ extra£f  the  Mercury  of  Gold,  and  confequently  deftroy 
“ that  Metal;  and  ’twere  not  hard  to  fhew  by  particular  in- 
“ ffances,  that  all  the  Experiments,  wherein  Bodies  are  in 
fome  refpe£fs  deteriorated,  are  not  without  diffindion  to 
be  rejefted  or  defpis’d  : fince,  in  fome  of  them,  the  Light 
cc  they  afford  may  more  than  countervail  the  Degrada- 
t(  tion  of  a fmall  quantity  of  matter,  though  it  be  Gold  it 
“ felf.  And  indeed,  (continues  he)  if  we  will  confider 
things  as  Philofophers,  and  look  upon  them  as  Nature 
“ hath  madethem,  not  as  Opinion  hath  difguifed  them,  the 
“ prerogatives  and  ufefulnefs  of  Gold,  in  comparifon  of 
“ other  Metals,  is  nothing  near  fo  great  as  Alchymiffs  and 
“ Ufurers  imagine.  For,  as  it  is  true  that  Gold  is  more 
<(  ponderous  and  more  fix’d,  and  perhaps  more  difficult  to 
tc  be  fpoiled,  than  Iron,  yet  the  qualities  (whereof  the 
f<  firfl  makes  it  burthenfom,  and  the  two  others  ferve chiefly 
“ but  to  diftinguifh  the  true  from  counterfeit)  are  fo  balan- 
ced  by  the  hardnefs,  ffiffnefs,  fpringinefs,  aad  other  ufe- 
ful  qualities  of  Iron,  that  if  thofe  twTo  Metals  I fpeak  of 
<f  (Gold  and  Iron)  were  equally  plentiful  in  the  World,  it 
“ is  fearce  to  be  doubted  but  that  Men  would  prefer  the 
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“ more  ufeful  before  the  more  fplcndid  ; considering  how 
“ rriuch  worfe  it  v/ere  for  Mankind  to  want  Hatchets,,  and 
“ Knives  and  Swords,  than  Coin  and  Plate.  Wherefore, 
“ (concludes  he)  I think  Pyrop'hilus  ought  to  be  both  defr- 
“ red  and  incouraged  to  go  on  with  his  intended  Difcourfe, 
“ fince,  whether  Gold  be  or  not  be  the  bell  of  Metals,  analfu- 
“ ranee  that  it  may  be  degraded  may  prove  a Novelty  very 
“ inftru&ive,  and  perhaps  more  fo  than  the  Tranfmutation 
“ of  a bafei^Metal  into  a Nobler.  For  I remember  it  hath 
te  long  pafs’d  for  a Maxim  among  Chymical  Philofophers, 
“That,  Facilius  eft  aurum  c oft  mere  quam  dftmere  ; and, 
tf  whatever  becomes  of  that,  ’tis  certain  that  Gold  being 
“ the  clofeft,  the  conftanteft,  and  the  leaft  deftru£tible  of 
“ Metals,  to  be  able  to  work  a notable  and  admoft  effential 
“ change  in  fuch  a Body,  (though,  by  detereorating  it)  is 
" more  than  to  work  a like  change , (though  in  popular  efti- 
<c  mation  for  the  better)  in  any  Metal  lefs  indifpofed  to  ad- 
*'  mit  alterations,  efpecially  in  fuch  an  one  as  P:rophilus  inti- 
“ mates,  by  telling  us  that,  ’twasmadeby  JFay  of  Projettion, 
*f  and  confecjuently  by  a very  fmall  portion  of  a&ive  mat- 
,f  ter  : whereas  the  deftru£tions  that  Vulgar  Chymifts  pre- 
“ tend  to  make  of  Gold,  are  wont  to  be  attempted  to  be 
“ made  by  conliderable  portions  of  Corrofive  Mcn/lruums  ; 
“ or  other  fretting  Bodies  ; and  even  thefe.  Experience 
“ lhews  to  be  ufually  too  wxak  to  ruin,  though  fometime 
4C  they  may  much  difguife,  the  moif  (table  Texture  of 
“ Guld.  C unci:  a adeo  iniris  ilhc  complex;  bus  ha  rent. 

Pyrophilus  perceiving  by  ieveral  figns  that  he  needed  not 
add  any  thing  of  apologetical  to  what  Jh  ifiandcr  had  already 
faid  for  him,  refumed  his  Difcourfe,  by  faying  : “ I was  go- 
“ ing,  Gentlemen,  when  Simplicius  diverted  me,  to  tell  you, 

“ That  looking  upon  the  vulgar  Objections  that  have  been 
wont  to  be  fram’d,  again  ft  the  poflibility  of  metalline 
Tranfmutations  from  the  Authority  and  Prejudices  of 

“ ydt  ft  otic. 
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**  A*  ytat-le,  audtlie  School -Philofophers,  as  Arguments  that 
<s  in  Such  an  Alfembly  as  this  need  not  now  be  folemnly 
**  diicus’d,  I conSIder,  that  the  difficulties  which  really  de- 
“ ferve  to  be  called  fo,  and  are  of  weight,  even  with  Mecha- 
<e  nical  Philofophers  and  Judicial  Naturalifts,  are  princi- 
“ pally  thefe  : Fir  ft.  That  the  great  change  which  muft  be 
wrought  by  the  Elixir,  (if  there  be  fuch  an  Agent)  is 
tf  eft'e&ed  upon  Bodies  of  fo  ftable  and  almoft  immutable  a 
M Nature  as  Metals  Jffilext,  That  this  great  change  is  faid 
i(  to  be  brought  to  £>afs  in  a very  lhort  Time  ; And  thirdly , 
fC  (which  is  yet  more  Arrange)  That  this  great  and  fudden 
“ alteration  is  fa-id  to  be.effe&ed  by  a very  fmall,  and  per- 
“ haps  inconsiderable,  portion  of  the  tranfmuting  Pow- 
**  der.  To  which  three  grand  difficulties,  I Shall  add  ano- 
tf  ther  that  to  me  appears,  and  perhaps  will  feem  to  divers 
“ of  the  new  Philofophers,  worthy  ;to  be  looked  upon  as  a 
** fourth , namely.  The  Notable  change  that  muft  by  a real 
“ tranfmutation  be  made  in  the  fpecifick  Gravity  of  the 
ft  matter  wrought  upon  : which  difficulty  I therefore  think 
not  unworthy  to  be  added  to  the  reft,  becaufe  upon  feve- 
tf  ral  trials  ot  my  own  and  other  Men,  I have  found  no 
<f  known  quality  of  Gold,  (as  its  colour,  malleablenefs,  fixi- 
“ ty,  or  the  like)  fo  difficult,  if  not  lo  impolfible,  to  be  in* 
“ troduced  into  any  other  Metalline  Matter,  as  the  great 
“ fpecifick  Gravity  that  is  peculiar  to  Gold.  So  that,  Gen- 
“ tlemen,  (concludes  Pyroph/lus')  if  it  can  be  made  appear, 
“ that  Art  has  produced  an  Anti-Elixir , (if  1 may  fo  call  it) or 
“ Agent,  which  is  able  in  a very  lhort  time  to  work  a ver) 
“ notable,  though  deteriorating,  change  upon  a Metal,  in 
“ proportion  to  which  its  quantity  is  very  inconsiderable, 
“ I fee  not  why  it  Should  be  thought  impolfible  that  Art  may 
“ alfo  make  a true.  Elixir , or  Powder,  capable  of  fpeedily 
“ Tranfmuting  a great  portion  of  a bafer  Metal  into  SiJ- 
•"  ver  or  Gold  : efpecially  if  it  be  confidered,  that  thofe 
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Cf  who  treat  of  thefe  Arcana  confeis  that  not  every  mat- 
" ter,  which  may  be  juftly  called  the  Phiiofophers  Stone, 

is  able  to  tranfmute  other  Metals  in  vaft  quantities  ; 
fs  fince  leveral  of  thefe  Writers,  (and  even  Lully  himlelf ) 
“ make  differing  orders  or  degrees  of  the  Elixir,  and  ac- 
“ knowledge,  that  a Medicine  or  Tin£ture  of  the  firft  or 
“ lowejl  order  will  not  tranfmute  above  ten  times  its  weight 
<f  of  an  inferior  Metal. 

Pyrophilus  having*  at  this  part  of  hisD^icourfe  made  a fhort 
paufe  to  take  breath,  Cratigpus  took  occafion  from  his  fi- 
lence  to  fay  to  him : I prefume,  Pyrophilus , I fhall  be  gain- 
“ fayed  by  very  few  of  thefe  Gentlemen  if  I tell  you, 
“ that  the  company  is  impatient  to  hear  the  Narrative  of 
sf  your  Experiment  5 and,  that  if  it  do  fo  much  as  probably 
tf  make  aut  the  particulars  you  have  been  mentioning,  you 
“ will  in  great  likelihood  perfuade  mofi  of  them,  and  will 
‘f  certainly  oblige  t hem  all.  I fhall  therefore,  on  their  behalf 
ft  as  well  as  my  own,  follicite  you  to  haften  to  the  hiftori- 
“ cal  part  of  a Difcourfe  that  is  fo  likely  to  gratifie  our  Cu- 
<c  riofity. 

The  Company  having  by  their  unanimous  filence,  Ceftified 
their  approbation  of  what  Crattippus  had  faid ; and  appearing 
more  than  ordinarily  attentive,  Pyrophilus  proceeded  as  fol- 
lows : 

Being  one  day  abroad,  to  return  vifits  to  my  Friends,  I 
was  by  a happy  Providence  (for  it  was  befide  my  firft  In- 
tention) direfled  to  make  one  to  an  ingenious  Foreigner, 
with  whom  a few'  which  I had  received  from  him  had  giv  en 
me  fome  little  acquaintance. 

Whilft  this  Gentleman  and  I were  difeourfing  together 
of  feveral  matters,  there  came  in  to  vifit  him  a ftranger, 
whom  I had  feen  but  once  before  ; and  though  this  was 
in  a promifeuous  company,  yet  he  nddreffed  himfelf  to  me 
in  a way  that  quickly  fatisfied  me  ol  the  great nefs  of  his 
Civility,  as  he  foon  after  did  of  the  greatnefs  of  his  Curio- 
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fity.  For  the  Virtuofo , in  whofe  Lodgings  we  met,  having 
(to  gratifie  me)  put  him  upon  the  difcourfe  of  his  Voyages  r 
the  curious  ftranger  entertained  us  an  hour  or  two  with 
pertinent  and  judicious  Anfvvers  to  the  Queftions  1 askt 
him  about  places  fo  remote,  or  fo  much  within  Land,  that 
I had  not  met  with  any  of  our  Englilh  Navigators  or  Tra- 
vellers who  had  penetrated  fo  far  as  to  vifit  them.  And  be- 
caufe  I found  by  his  difcourfe  that  I was  likely  to  enjoy  fuch 
good  company  but  a very  little  while,  (fince  he  told  me 
that  he  came  the  other  day  into  England  only  to  difpatch  a bu- 
finefs  which  he  had  already  done  as  far  as  he  could  do  it,  and' 
that  afterwards  he  was  with  fpeed  to  return,  as,,  to  my  trou- 
ble, he  did  to  his  Patron  who  fent  him)  I made  the  more  hafte 
to  propofe  fuch  Queftions  to  him,  as  I moft  defired  to  be 
fatisfied  about  : and  among  other  things,  enquiring  whe- 
ther in  the  Eaftern  parts  he  had  travers’d,  he  had  met  with 
any  ChymifL,  he  anfwered  me  that  he  had  3 and  that  though 
they  were  fewer , and  more  referved  than  ours,  yet  he  did 
not  find  them  at  all  lefs  skilful.  And  on  thisoccafton,  before 
he  left  the  Town  to  go  aboard  the  Ship  he  was  to  over- 
take, he  in  a very  obliging  wray  put  into  my  hands  at  part- 
ing a little  piece  of  Paper,  folded  up  ; which  he  faid  con- 
tained all  that  he  had  left  of  a rarity  he  had  received  from 
an  Eaftern  Virtuofo , and  which  he  intimated  would  give  me 
occafion  both  to  remember  him,  and  to  exercife  my  thoughts 
in  uncommon  Speculations. 

The  great  delight  I took  in  converfing  with  a Perfon  who 
had  travelled  fo  far,  and  could  give  me  fo  good  an  account 
of  what  he  had  feen,  made  me  lo  much  refent  the  being  lb 
foon  deprived  of  it,  that  though  I judg’d  fuch  a Vertuofo 
would  not,  as  a great  token  of  his  kindnefs,  have  prefented 
me  a trifle,  yet  the  Prefent  did  but  very  imperfedlly  con- 
fole  me  fox  the  lofs  of  fo  pleafing  and  inftructive  a Conver 
f alt  ion. 


Never 


Nercrthelefej  that  I might  comply  with  the  curio fity  he 
himfelf  had  excited  in  me,  and  know  how  much  I was  his 
Debtor,  I refolved  to  fee  what  it  was  he  had  given  me,  and 
try  whether  1 could  make  it  do  what  I thought  he  intima- 
ted^ by  the  help  of  thofe  few  hints,  rather  than  directions, 
how  to  ufe  it,  which  the  parting  hafte  he  was  in  (or  per- 
haps fome  other  reafon  bed  known  to  himfelf)  confin’d  him 
to  give  me.  But  in  regard  that  I could  not  but -think  the 
Experiment  would  one  way'  or  other  prove  extraordinary, 
I thought  fit  to  take  a Witnefs  or  two  and  an  Affiftant  in  the 
trying  of  it ; and  for  that  purpofe  made  choice  of  an  experi- 
enced DoCtor  of  Phyfick,  very  well  vers’d  in  the  feparating 
and  coppelling  of  Metals. 

Though  the  Company  (fays  Heliodorus)  be  fo  confident 
of  your  lincerity'  and  warinefs,  that  they  would  give  credit 
even  to  unlikely  Experiments,  upon  your  fingle  teftimony, 
yet  we  cannot  but  approve  your  diferetion  in  taking  an  Afli- 
ft ant  and  a Witnefs  ; becaufe  in  nice  and  uncommon  Expe- 
riments we  can  fcarce  ufe  too  much  circumfpeftion,  efpeci- 
ally  when  we  have  not  the  means  of  reiterating  the  trial  : 
for,  in  fuch  new  as  well  as  difficult  cafes,  ’tis  eafy  even  for 
a clear-lighted  Experimenter  to  over-look  fome  important 
circumftance,  that  a far  lefs  skilful  by-dander  may  take  no- 
tice of. 

As  I have  ever  judged,  fayed  Pyrophilus , that  cautiouf- 
r.efs  is  a very  requifite  qualification  for  h;m  who  would  fa- 
tisfaftorily  make  curious  Experiments,  fo  I thought  fit  to 
imploy  a more  than  ordinary'  meafure  of  it  in  making  a trial 
wbofe  event  I imagined  might  prove  odd  enough.  And 
therefore,  having  feveral  times  obferved  that  fome  men  are 
prepoffeffed  by  having  a particular  Expectation  raised  in 
them,  and  are  inclined  to  think  they  really  do  fee  that  hap- 
pen which  they  think  they Jbould  fee  happen-;  I refolved  to 
obviate  this  prejudication  as  much  as  innocently  I could. 
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and  (without  telling  him  any  thing  but  the  truth,  to  which 
Philofophy  as  well  as  Religion  obliges  us  to  be  ftriCHy  loy- 
al) f told  him  only  thus  much  of  the-  truth,  that  I expefled 
that  a fmall  proportion  of  a Powder,  prefented  me  by  a For- 
reign  Virtuofo,  would  give  a Brittlenefs  to  the  moft  flexible 
and  malleable  of  Metals;  Gold  it  fe-lfl  Which  change  I 
perceiv’d  he  judged  fo  confiderableand  unlikely' to  be  affeCt- 
ed,  that  he  was  greedy  of  feeing  it  feverely  try’d. 

Having  thus  prepared  him  not  to  look  for  all  that  I my 
felf  expected,  I cautioufly*  opened  the  Paper  I lately  men- 
tioned, but  was  both  furprizcd  and  troubled,  (as  he  alfo 
was)  to  find  in  it  fo  very  little  Powder,  that  inftead  of  two 
different  trials  that  I ddigned  to  make  with  it,  there  feem’d- 
very  fmall  hope  that  it  would  ferve  for  one,  and  that  but 
an  imperfect  one  neither  : For  there  was  fo  very  little  Pow- 
der, that  we  could  fcarce  fee  the  colour  of  it,  fave  that  as 
far  as  I could  judge  it  was  of  a darkifh  Red ; and  we  thought 
it  not  only  dangerous,  but  ufelefs  to  attempt  to  weigh  it, 
in  regard  we  might  eafilv  lofeit  by  putting  it  into,  and  out- 
of,  the  Balance  ; befides  the  Weights  we  had  were  not  fmall 
enough  for  fo  defpicable  a quantity  of  matter,  which  in* 
words  I eftimafed  at  an  eighth  part  of  a Grain  : but  my 
Afliftant,  (whofe  conjecture  I confefs  my  thoughts  inclin’d- 
to  prefer)  would  allow  it  to  be  at  the  moft  but  a tenth  part 
of  a Grain.  Wherefore  feeing  the  utmoft  we  could  reafo- 
nably  hope  to  do  with  do  very  little  Powder,  was  to  make 
one  trial  with  it,  we  weighed  out  in  different  Balances  two* 
Drams  of  Gold  which  had  been  formerly  Englifh  Coyn ; and 
th  is  I caufed  to  be  coppcWd,  by  one  who  I ufually  implov* 
with  a fufficient  quantity  of  Lead,  and  quarted , as  they 
fpeak,  with  refin’d  Silver  and  purg’d  Jiqua  fortis , to  be 
fure  of  the  goodnefs  of  the  Gold.  Thefe  two  Drams  I put 
into  a new  Crucible,  firft  carefully  neal’d  ; and  having 
brought  them  to  fufion  bv  the  meer  aCtion  of  the  fire,  with- 
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out  the  help  of  Borax,  or  any  other  Addi  lament,  (which 
courfe,  though  fomewhat  more  laborious  than  the  molt 
ufual  one  we  took  to  obviate  fcruples)  I put  into  the  well- 
melted  Metal  With  my  own  hand  the  little  parcel  of  Pow- 
der lately  mentioned  ; and  continuing  the  Veffel  in  the  fire 
for  about  a quarter  ot  an  hour,  that  the  Powder  might  have 
time  to  difule  it  felf  every  way  into  the  Metal,  we  poured 
out  the  well-melted  Gold  into  another  Crucible  which  I had 
brought  with  me,  and  which  had  been-gradually  heated  be- 
fore to  prevent  cracking.  But  though,  from  the  firft  fulion 
of  the  Metal  to  the  pouring  out,  it  had  turn’d  in  the  Cru- 
cible like  ordinary  Gold,  faving  that  once  my  Affiftant  told 
me  he  obferved  that  for  two  or  three  moments  it  looked  al- 
moft  like  an  Opal,  yet  I was  fomewhat  furpriz’d  to  find  when 
the  matter  was  grown  cold,  that  though  it  appear’d  upon 
the  Balance  that  we  had  not  loft  any  thing  of  the  weight  we 
put  in,  yet  in  ftead  of  fine  Gold  we  had  a lump  of  Metal 
of  a dirty  colour,  and  as  it  were  overcaft  with  a thin  coat, 
almoft  like  half  vitrified  Litharge . And  fomewhat  to  in- 
creafe  the  wonder,  wTe  perceived  that  there  ftuck  to  one 
fide  of  the  Crucible  a little  Globule  of  Metal  which  looked  not 
at  all  yellowilh  but  like  courfe  Silver,  and  the  bottom  of 
the  Crucible  wTas  overlaid  with  a vitrified  fubftance,  where- 
of one  part  was  of  a tranfparent  yellow,  and  the  other  of  a 
deep  brown  inclining  to  red:  and  in  this  vitrified  fubftance 
I could  plainly  percieve  fticking  at  leaft  five  or  fix  little 
Globules  that  looked  more  like  impure  Silver  than  pure  Gold. 
In  fhort,  this  fluff'  looked  fo  little  like  refin'd , or  fo  much  as 
ordinary,  Gold , that  though  my  Friend  did  much  more  than 
1 marvel  at  this  change,  yet  I confefs  I was  furpriz’d  at  it 
my  felf ; for  though  in  fome  particulars  it  anfvvered  what  I 
looked  for,  yet  in  others  it  was  very  different  from  that 
which  the  Donor  of  the  Powder  had,  as  I thought,  given 
me  ground  to  expe£t  : Whether  the  caufe  of  my  difap- 
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pointment  were  that  (as  I -formerly  intimated)  this  Nirtuofoh 
jhafle  or  defign  made  him  leave  me  in  ;the  dark  ; or  whe- 
ther it  were  that,  Ending  my  felf  in  want  of.fufficient  dire- 
^ionSj  I happily  pitched  upon  fuch  a proportion  of  Mate- 
rials, .and  way  of  operating,  as  were  proper  to  make  a new 
JDifcovery,  which  the  excellent  Giver  of  ;the  Powder  had! 
not  Design’d  or  perhaps  thought  of. 

I fhall  not  at  all  wonder,  fayed  Cratippus,  either  at  your 
friends  amazement  or  at  your  furprize,  if  your  farther 
trials  did  in  any  meafure  confirm  what  the  fuperficial  change 
that  appeared  in  your  Metal  could  pot  hut  incline  you  to 
<conje£ture. 

You  will  befl  judge  of  that  (replied  Pyrophilus)  ;by  the 
account  I was  going  to  give  you  of  what  we  did  with  our 
odd  Metal  : Mnd  Fir  ft,  having  rubb’d  it  upon  a good 
Touchflone,  whereon  we  had  likewife  rubb’d  a piece  of 
Coin'd  Silver  and  a piece  of  Coin’d  Gold , we  manifeftly 
found  that  the  mark  left  upon  the  Stone  by  our  Mafs  be- 
tween the  marks  of  the  two  other  Metals,  was  notorioufly 
more  like  the  Touch  of  the  Silver  than  that  of  the  Gold  .; 
Next,  having  knocked  our  little  lump  with  a Hammer,  it 
was,  (according  to  my  prediction)  found  brittle,  and  Hew 
into  feveral  pieces  ; -Thirdly , (which  is  more)  even  the  in- 
lides  of  thofe  pieces  looked  of  a bafe  dirty  colour,  like  that 
of  Brafs  or  worfe  : for  the  fragments  had  a far  greater  re- 
femblance  to  Bell-Metal,  than  either  to  Gold  or  to  Silver. 
To  which  we  added  this  fourth,  and  more  confiderable.  Ex- 
. amen ; that  having  carefully  weigh’d  out  one  dram  of  our  fluff, 
(referving  the  reft  for  trials  to  be  fuggefled  by  fecond  thoughts') 
and  put  it  upon  an  excellent  new  and  well-neal’d  Coppel, 
with  about  half  a dozen  times  its  weight  of  Lead,  we  found, 
fomewhat  to  our  wonder,  that  though  it  turn’d  very  well 
like  good  Gold,  yet  it  continued  in  the  fire  above  an  hour 
and  an  half,  (which  was  twice  as  long  as  we  expelled)  and 
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almoft  to  the  very  laft  the  fumes  copioufiy  afcended,  which 
fufficiently  argu’d  the  operation  to  have  been  well  carried 
on  ; and  when  at  length  it  was  quite  ended,  we  found  the 
Coppel  very  fmooth  and  intire,  but  ting’d  with  a fine  pur-1 
plifh  red,  which  did  fomewhat  furprize  us : like  wife,  befides 
the  refilled  Gold , there  lay  upon  the  cavity  of  the  Coppel  fome 
dark-coloured  recrements,  which  we  concluded  to  have 
proceeded  from  the  deteriorated  Metal,  not  from  the  Lead. 
But  when  we  came  to  put  our  Gold  again  into  the  Ballance* 
we  found  it  to  weigh  only  about,  fifty  three  Grains,  and 
confequently  to  have  loft  J'even  ; which  . yet  we  found  to  be 
fully  made  up  by  that  little  quantity  of  recrements  I 
have  lately  mentioned^  whofe  Weight  andFixity,  compared 
with  their  unprcmifing  Colour,  did  not  a little  puzzle  us, 
efipecially  becaufe  we  had  not  enough,  either  of.  them  or  of 
leifure,  to  examine  their  nature.  To  all  which  circumftan- 
ces  I fhall  fubjoin  this,  that,  to  prevent  any  fcruples  that 
might  arife  touching  the  Gold  we  imploy’d,  I caufed  a dram 
and  a half  (which  had  been  purpofely  referv’d  out  of  the 
fame  portion  with  that  which  had  been  debafed)  to  be  in  my 
Affiftants  prefence  melted  by  it  felf,  and  found  it  (as  I doubt- 
ed not  but  I fhould  do)  fine  and  well-coloured  Gold. 

I hope  you  will  pardon  my  curiofity,  fayed  Arifiander  to 
the  Gentleman  who  fpoke  laft,  if  I ask  why  you  take  no  no- 
tice of  the  effect  of  Aquafortis  upon  your  imhajed  Metal ? 
Your  Queft'ion,  replies  Pyrophilus , I confefs  to  be  very  rea- 
fonable,  and  I am  fomewhat  troubled  that  I can’t  anfwer  it 
but  by  telling  you  that  we  had  not  at  hand  any  Aqua  fort  is, 
we  durft  relie  on  ; which  yet  I was  the  lefs  troubled,  at,  be- 
caufe  heretofore  fome  trials  purpofely  made  had  inform’d 
me,  that  in  fome  metalline  Mixtures  the  Gold , if  it  were  much 
predominant  in  quantity,  may  proteft  another  Metal  (for 
inftance  Silver ) trom  being  dijjolved  by  that  Menftruum 
though  not  from  being  at  vM-invadedby  it.. 
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There  yet  remain’d,  fayed  Heliodorus,  one  examen  more 
of  your  odd  Metal,  which  would  have  fatisfied  me,  at  leaft 
as  much  as  any  of  the  reft,  of  its  having  been  notably  im~ 
bas’d  : for  if  it  were  altered  in  its  fpccific  Gravity , (that  qua- 
lity I have  always  obferv’d,  as  I lately  perceiv’d  you  alfo 
have  done,  to  ftick  fo  clofe  to  Gold)  it  could  not,  by 
an  additament  fo  inconliderable  in  point  of  bulk,  be  confi- 
derably  altered  without  a notable  and  almoft  eftential 
change  in  the  texture  of  the  Metal. 

To  this  pertinent  difeourfe,  Pyrophilus,  with  the  refpeff 
due  to  a perfon  that  fo  worthily  fuftain’d  the  dignity  he  had 
of  prefiding  in  that  choice  company , made  this  return  : I owe 
you.  Sir,  my  humble  thanks  for  calling  upon  me  to  give  you 
an  account,  I might  have  forgotten  and,  which  yetconcerns  fo 
important  a thing,  that  none  of  the  other  Phcenome?ia  of  our 
Experiment  feem’d  to  me  todeferve  fo  much  notice.  Where- 
fore I (hall  now  inform  you  that,  having  provided  my  felf 
of  all  the  requifitesto  make  Hydroftatical  Trials,  (to  which 
perhaps  I am  not  altogether  a ftranger)  I carefully  weighed 
in  water  the  ill-looking  Mafs,  (before  it  was  divided  for  the 
coppelling  of  the  above-mentioned  dram)  and  found,  to  the 
great  confirmation  of  my  former  wonder  and  conjcbTures, 
that  inftead  of  weighing  about  nineteen  times  as  much  as 
a bulk  of  water,  equal  to  it,  its  proportion  to  fuch  liquor 
was  but  that  of  fifteen,  and  about  two  thirds,  to  one  : fo  that 
its  fpecifc  Gravity  was  lefs  by  about  x j than  it  would  if  it 
had  been  pure  Gold. 

At  the  recital  of  this  notable  circumftance  fuperadd<M  to 
the  reft,  the  generality  of  the  Company  and  the  Prelident 
too,  by  looking  and  fmiling  upon  one  another,  exprefs’d 
themfelves  to  be  as  well  delighted  as  furpriz'd ; and  after  the 
murmuring,  occafion’d  by  the  various  whifpers  that  pafs’d 
amongft  them,  was  a little  over,  Heliodorus  addrefs’d  himfelf 
to  Pyrophilus  and  told  him  : i need  not , and  therefore  jhall 
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not,  flay  for  an  exprefs  order  from  the  Company  to  give  yon 
their  hearty  thanks  : for  as  the  obliging  Stranger  did  very 
much  gratifie  you  by  the  Prefent  of  his  Wonderful  Powder, 
fo  you  have  not  a little  gratified  us  by  fo  candid' and  parti- 
cular a Narrative  of  the  effects  of  it ; and  i hope  (continues 
lie)  that  if  you  have  not  yet  otherwife  diipos’d  of  that  part 
of  your  deteriorated  Gold  which  you  did  not  coppel,  you 
will  fometime  or  other  favour  us  with  a light  of  it. 

I join  in  this  requeft  fayed  Cratippus , as  foon  as  he  per- 
ceived the  Prelident  had  done  fpeaking,  and,  to  facilitate 
the  grant  of  it,  I fhall  not  fcruple  to  tell  Pyrophilus  he  may 
be  confident  that  the  Degradation  of  his  Gold  will  not  de- 
preciate it  amongft  Us  : fince,  if  it  be  allowable  for  Opinion 
to  ftamp  fuch  a value  upon  old  Coins  and  Medals , that,  in 
the  Judgment  of  good  Antiquaries,  a rufty  piece  of  B rafs 
or  Copper , with  a half  defaced  Image  or  Inscription  on  it,  is 
to  be  highlier  valued  than  as  big  a piece  of  well-ftampt 
Gold,  I fee  not  why  it  fhould  not  be  lawful  for  Philofophers 
to  prize  fuch  a lump  of  depraved  Gold  as  yours,  before  the 
fincft  Gold  the  Chymifts  or  Mintmafters  are  wont  to  afford 
us.  And  though  I freely  grant  that  lome  old  Copper  Medals 
are  of  good  ufe  in  Hiftory,  to  keep  alive  by’  their  Infcriptjons 
the  memory  of  the  taking  of  a Town,  or  the  winning  of  a 
Battel,  though  thefe  be  but  things  that  almoft  every  day  are 
fome  where  or  other  done,  yet  1 think  Pyrophilus'1  s imbas’d 
Metal  is  much  to  be  preferr’d  ; as  not  only  preferving  the 
memory , but  being  an  effeft  of  fuch  a Vi£tory  of  Art  over 
Nature,  and  the  conquering  of  fuch  generally  believ’d  in- 
fuperable  difficulties,  as  no  Story  that  I know  of  gives  us 
an  example  of. 

As  foon  as  ever  Cratippus  had  made  a paufe,  Pyrophilus , 
to  prevent  complimental  difcourfe,  did  in  a few  words  tell 
the  Prelident : That  his  part  had  been  but  that  of  a Relator 
cf  matter  of  Fa£V,  and  that  therefore  he  could  deferve  but 
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little  thank-  and  no  praife  at  all  j though  a good  meafure  of 
both  of  them  were  due  to  the  obliging  Virtuofo  who  had  gi- 
ven him  the  Powder,  and  thereby,  the  opportunity  of  com- 
plying with  his  duty,  and  his  inclination,  to  ferve  that  learn- 
ed Company. 

Thefe  Gentlemen  ( fayed  AHJlander ) are  not  perfons 
among  whom  modefty  is  either  rejlrained  from  expreffing 
it  felf,  or  conjlrued  according  to  the  Letter  ; and  therefore 
whatever  you  have  been  pleas’d  to  fay,  the  Company  can- 
not but  think  itfelf  much  obliged  to  you  : Befides  I know 
the  obligation  would  be  much  increas’d,  if  you  would  favor 
us  with  your  reflexions  upon  the  extraordinary  Experiment 
you  have  been  pleafed  to  relate  to  us. 

If,  replies  Pyrophilus , I had  had  wherewithal  to  repeat; 
the  Experiment,  and  vary  it  according  to  the  hints  afforded 
me  by  the  firft  trial,  I fhould  be  lefs  unfit  to  comply  with 
Arijlatider' s motion : but  the  Pkcenomena  are  too  new  and  too 
difficult  for  me  to  attempt  to  unriddle  them  by  the  help  of 
fo  Bender  an  iyiformation  as  a perfon,  fo  little  fagatious  as  I, 
could  get  by  a Jingle  trial ; and  though  I will  not  deny  that 
I have  had  fome  raving  thoughts  about  this  puzzling  fub- 
jeX,  yet  I hope  I fhall  eafily  be  pardon’d,  if  I decline  to  pre= 
fent  crude  and  immature  thoughts  to  a Company  who  fo 
well  deferve  the  moft  ripe  ones,  and  can  fo  skilfully  difco~ 
ver  thofe  that  are  not  fo. 

I confefs,  fayed  Heliodorus,  that  I think  Pyrophilus'^  wari- 
nefs  deferves,  not  only  to  be  allow'd,  but  imitated ; and  there- 
fore by  my  confent  the  farther  difcourfe  on  fo  abftrufe  a 
fubjeX  fhall  be  deferr’d  till  we  fhall  have  had  time  to  con- 
{ider  ferioufly  of  Phoenomena  that  will  be  fure  to  imploy  our 
moft  fpeculative  thoughts,  and  I fear  to pofe  them  too:  only 
we  muft  not  forget  that  Pyrophilus  himfelf  ought  to  be,  not 
barely  allow'd  but,  invited  to  draw  before  we  rife,  fuch 
Corrollaries  as  he  thinks  fit  to  propofe  from  what  he  hath 
already  delivered,  The 
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The  inference,  fayed  Pyrophilu's,  I meant  to  make,  will  not 
detain  you  long,  having  for  the  main  been  already  in- 
timated in  what,  you  may  remember  I told  you,  I defign’din 
the  mention  I was  about  to  make  of  the  now-recited  Expe- 
riment. For,  without  launching  into  difficult  Speculations  or 
makingufeofdifputableHypothefes,  it  fcemsevident.enough, 
from  the  matter  ofFaCf  faithfully  laid  before  you,  that  .an 
Operation  very  ?iear3  if  not  altogether , as  ftrange  as  that 
which  is  call’d  Projection,  and  in  the  difficulteft  points  much 
of  the  fame  nature  with  it,  may  fafely  be  admitted.  For  our 
Experiment  plainly  fhews  that  Gold,  though  confelfedly  the 
inoft  homogeneous,  andtheleaft  mutable  of  Metals,  may  be 
in  a very  fhort  time  (perhaps  not  amounting  to  many  mi- 
nutes) exceedingly  chang' d3  both  as  to  malleablenefs , colour 3 
homogeniety y and  (which  is  more)  fpecijick  Gravity  j and 
all  this  by  fo  very  inconjiderable  a Portion  of  hnjeCted 
Powder,  that,  fince  the  Gold  which  was  wrought  on  weighed 
two  of  our  Englifh  drams  and  confequently  an  hundred  and 
twenty  grains,  an  eafie  computation  will  alfure  us  that  the 
Medicine  did  thus  powerfully  a£f,  according  to  my  eftimate, 
(which  was  the  modefteft)  upon  near  a thoufand  times,  (for 
?twas  above  nine  hundred  a.nd  fifty  ) its  weight  of  Gold, 
and  according  to  my  Aftiftants  eftimate,  did ( as.  they  fpeak) 
go  near  upon  twelve  hundred.  So  that  if  it  were  fit  to  apply 
to  this  Anti-Elixir  3 (as  I formerly  ventur’d  to  call  it)  what 
is  fayed  of  the  true  Elixir  by  divers  of  the  Chymical  Philofo- 
phers,  who  will  have  the  virtue  of  their  Stone  increas’d  in 
luch  a proportion,  as  that  at  firft  ’twill  tranfmute  but  ten 
times  its  weight,  after  the  next  rotation  an  hundred  times, 
and  after  the  next  to  that  a thoufand3  our  Powrder  may 
in  theirlanguage  be  ftil’d  a Medicine  of'  the  third  order. ' 

TheComputation,  fayed  Arifiandery  is.  very  obvious,  but 
the  change  of  fo  great  a Portion  of  Metal  is  fo  wonderful 
and  unexampled,  that  I hope  we  ffiall  among  other  things 
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learn  from  it  this  lefTon,  That  we  ought  not  to  be  fo  forward 
as  many  men  otherwife  of  great  parts  are  wont  to  be,  in  pre- 
fcribing  narrow  limits  to  the  power  of  Nature  and  Art,  and 
in  condemning  and  deriding,  all  thofe  who  pretend  to  or 
believe  uncommon  things  in  Chymiffcry,  as  either  Cheats  or 
Credulous.  And  therefore  I hope,  that  though  (at  lead:  in 
my  opinion)  it  be  very  allowable  to  call  Fables,  Fables,  and 
to  dete£l  and  expofe  the  Impoflures  or  Deceits  of  ignorant  or 
vain-glorious  Pretenders  toChymical  Myfteries,  yet  we  fhall 
not  by  too  hafty  and  general  cenfures  of  the  fober  and  dili- 
gent Indigators  ofth Arcana  ofChymiltry,  blemifli  (as  much 
as  in  us  lies)  that  excellent  Art  itfelf,  and  thereby  difoblige 
the  genuine  Sons  of  it,  and  divert  thofe  who  are  indeed  Pof- 
felfors  of  noble  Secrets  from  vouchfafing  to  gratifie  our  Cu- 
riofity,  as  we  fee  that  one  of  them  did  PyrophiluPs  with,  the 
fight  at  lead:  of,  fome  of  their  highly  inftru&ive  Rarities. 

I wholly  approve,  fayed  Heliodorus  riling  from  his  feat,  the 
difcreet  and  feafonable  motion  made  by  Arifiander . 

And  1 prefume,  fubjoins  Pyrophi/us , that  it  will  not  be  the 
lefs  lik’d  if  I add.  That  I will  allow  the  Company  to  be- 
lieve that  Humour  as  extraordinary , as  I perceive  mod:  of 
you  think  the  Phenomena  of  the  lately  recited  Experiment-; 
tho’  I have  not  (becaufe  I mud:  not  do  it)  as  yet  acquainted 
you  with  the  ftrangeft  Effect  of  our  admirable  Powder. 
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4375 .438 
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The  notion  of  acid  and  alkali  ufeful. 

iii.556 

Acids,  how  they  affeCi  the  blood,  iii. 

45  1 

How  they  affeCt  the  ferum.  iii.  467 
Whether  contain’d  in  the  blood. 

iii.  457.  n.  474 
Whether  in  the  hilmari  body,  iir.48^ 

To  difcover  a fmall  degree  of  aci- 
-v  -dity.  - iii.  5 1 1 

Acids  may  caufe  diftempers,  whereof 
they  appear  to  be  the  remedies. 

iii.  555s  558 

Several  ways  of  mortifying  acids,  iii. 

55^5  57' j 

Acids  of  various  kinds  producible  in 
the  human  body.  iii*  557 

Acids  coagulate  the  blood  and  animal 
fluids.  iii.  55  3- 

Acids  not  the  foie  caufe  of  difeafes. 

ii»-  5 5 8>5  59 

Acids  and  alkalies  mortified,  do  not 
always  yield  a precipitate,  iii.  559, 

560 

Acids  may  prove  correctors,  iii.  569 
Adoration  due  to  God.  ii.  275,  277 

/Ether,  what.  i.  290 

Its  exiftence  examin’d,  ii.  504 — 508 
After-birth  to  bring  away.  iii.  604^ 
Agate , a motion  in  the  parts  of  it.  i.  462 
Changes  colour  in  the  fire.  iii.  106 
How  form’d.  iii.  131,  132 

A'gf esf  remedies  for  them.  i.  1 4, 80.  iii. 

548,  604—607 
Whence  their  cold  and  hot  fits.  4556 
Their  caufe.  ;it.  144 

Rare  in  Scotland iii.  70,  7 r , 5 2 9 
.Air,  what.  ' mri(b 

Its  origin.  iii.  264.  n. 

Its  ingredients  of  three  kinds,  iii.  1 7 
Its  healthy  or  unhealthy  ftate  depends 
upon  fubterraneous  effluvia,  iii. 

521—544 

To  difcover  its  wholefomenefs  or  un- 
wholefomenefs.  ,,  i.  54 

The  air  more  depraved  than  correct- 
ed by  effluvia  from  the  earth,  iii. 

r524 

Strange  effeCts  of  it  on  a mountain  in 
Peru.  i.  89,  90. 

Promotes  volatility  in  bodies,  i.  386.  n. 
Generated  from,  fixed  bodies,  i.  3 86.  n. 
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Why  heavier  than  vapour,  i.  386.  n. 
Sufceptible  of  effluvia  that  may  caufe 
meteors  and  difeafes.  i.  432 

Strain’d  thro’  wood.  i.  45  2 

A ftrange  efFeCt  of  a fuppofed  languid 
motion  in.  it.  i.  47 5, 476 

Its  rarity  at  different  heights.  i.  673 
Whether  the primujn  frigidum.  i.  646, 

647 

Its  temperature  very  unequal  on  the 
hills  of  Ceylon.  iii.  53 

Experiments  and  obfervations  upon 
its  temperature,  i.650 — 665.  iii. 

51  — 57 

Its  three  regions  notional.  iii.  5 1 
A ponderous  body.  ii.  286,  410,  411 
Its  gravity  to  water.i.  1 78.ii.43 1 — 453, 
515,516,618 
Weigh’d  varioufly.  ii.  286,  410,  41 1. 

iii.  50,  5 1 

Its  weight  and  fpring  afferted.  ii.  410 
—412.  679—683,691.  448,449, 

452.  n. 

Changes  the  colours  of  bodies,  ii.  79. 

iii.  28 — 30.  91,  92 
Its  lntereft  in  the  production  of  co- 
lours. ii.  622 

Exceeding  (harp  in  fome  places,  ii.  430 
In  a violent  ftate.  u 469.  ii.  125 

Proofs  of  its  preffure.  ii.689.n.  695 

—697 

Its  preffure  manifefted  to  the  eye.  ii. 

703,704 

Its  different  preffure  at  different 
heights  and  different  parts  of  the 
earth.  iii.  48,  49 

Raifes  water  in.  pumps  to  a certain 
height.  ii.  300,  3 1 1 

Whether  it  has  a principle  of  levity. 

ii.  363 — 365 

The  preffure  of  its'  fpring  under  wa- 
ter. ii.  3,65 — .36  7 

Air- bubbles  in  the  exhaufted  receiver. 

ii.  368 

Air , odd  alterations  in  It.  ii. 423 — 425 
Its  re  lift  an  ce.  ii.  369 

Its  different  moifture  at  different 
times.  ii.  37 7 

Moifture  in  the  air  the  caufe  of  cor- 
" - ruption  in  bodies.  iii.  6 1 

To  judge  of  this  moifture.  ii.  377,  378 

III 
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111  effeCts  of  this  moifture.  ii.  378—^90 
A moift  air  unwholtfome.  iii.  2 5 
The  great  power  of  this  moifture  on 
various  bodies.  ii-  382 — 386 

An  inftance  of  a prodigious  moifture 
in  the  air.  ii.i.  2 5 

The  air’s  moifture  the  caufe  of ‘the 
overflowing  of  the  Nile.  iii.  6 9 
The  ufefulnefs  of  making  experi- 
ments upon  it.  ii.  407 

Air-pump,  its  origin.  ii.  407 

Defcription.  ii.  408 

Farther  improvement,  ii.  474, 475, 

555,556 

Phenomena,  ii.  410 — 412.683 — 697 
The  law  or  manner  wherein  it  ex- 
hauffs  the  air.  ii.  410.  n. 

The  modern  air-pump  defcribed.  ii. 

409.  n. 

Air,  its  fpring  and  preflure  explain’d. 

ii.410 — 412.  667 — 669 
Objections  againft  its  fpring  examin’d. 

ii.  652 — 657 
In  what  proportion  to  the  force  em- 
ploy’d, it  is  condenfed  or  dilated. 

i.  669 — 673 

Its  elaftic  ftruCture  explain’d,  ii.  410, 

„ 411 

The  great  fpring  of  included  air.  ii. 

412— 415.  475—477 
How  to  increafe  this  fpring.  ii.  4 1 3 . n. 
Its  elaftic  force  or  dilatation  meafur’d. 

ii.  4^,415,  470 
Whether  air  may  be  generated  or 
tranfmuted.  ii.  429 — 433 

Contain’d  in  various  bodies,  ii.  425 — . 

43+ 

— " and  liquors,  ii.  531,  532 

Its  gravity  when  expanded  under  wa- 
ter. ii.  43  5—437 

May  be  of  different  denflties  in  diffe- 
rent places.  ii.  445,  454 

Its  penetrating  power.  ii.  450,451 

Will  force  thro’  fome  fluids.  iii.  5 1 
Whether  it  can  pafs  thro’  quick- filver. 

ii.  704 — 706 

Ratified  by  heat.  ii.  451,  452 

Abounds  with  light.  ii.  45  6 

Its  effects  with  regard  to  light,  iii. 

57—61 

Its  fhare  in  various  phenomena,  i.  286, 

287 
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Why  it  freezes  not.  i.  307 

Its  parts  varioufly  agitated.  i.  3 1 5 
Capable  of  affording  a-  liquor  and  a 
fait;  1.315 

Alterable  by  unfufpeCted  caufes.  ii. 

4S8,  459 

How  it  regards  cold  and  heat.  i.  650 
-^•665.  ii.  460.  iii.  74 
The  temperature  of  its  different  re- 
gions. 1.693 — 695 

Its  ufe  in  refpiration.  ii.  465 — 472 

Thicken’d  with  fleams,  is  unfit  for  re- 
fpiration. ii.  46 6,  467 

How  reftorable  from  fuch  a ftate. 

ii.  468 

How  long  a quantity  of  air  will  ferve 
for  refpiration.  iii.  74.  n. 

Some  creatures  will  long  fuftain  the 
want  of  air.  ii.  470,  471 

The  ufe  of  its  fpring.  ii.  471 

Its  neceflity  to  the  life  and  motion  of 
animals,  ii.  471 , 472,  547,  548 
May  differently  modify  the  motion  of 
the  particles'of  bodies,  ii.  473  > 474 
Raifes  weights  by  its  fpring.  ii.  480. 

iii.  51 

The  external  force  of  its  natural  fpring 
upon  folids.  ii.  481,  482 

Its  fpring  raifes  quick-filver  and  water 
to  different  heights.  ii.  485,  486 
Whether  it  contributes  to  theelafticity 
of  bodies.  ii.  487,  488 

To  make  its  preflure  fenfible.  ii.  490 
Its  power  to  raife  quick-filver,  tho’ 
feeming  to  prefs  difadvantageoufly. 

i‘. 494, 495 

To  meafure  the  force  of  its  fpring. 

' ii*  513,5*4 
To  make  a fmall  quantity  raife  a 
great  weight.  ii.  5 14,  5 15 

Its  efficacy  in  the  production  of  flame. 

ii.  517— 519 
The  relation  between  it  and  the  vital 
flame  of  animals.  ii.  524,  525 

Its  effects  on  animals  when  ratified. 

ii-  537,  538 

Retains  its  preflure,  tho’  unfitted  for 
refpiration.  ii.  542,  543 

How  render’d  unfit  for  refpiration. 

ii.  544 
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Rarified  to  a furprizing  degree  with- 
out heat.  ii-  549 — 55 1 

Its  fpring  varioufly  increafed  and  di- 
minifhed.  iii-  19 — 21 

The  duration  of  its  fpring  when  ex- 
panded. ii.  55  1 — 55 3-  n. 

Condens’d  by  cold,  and  violently  com- 
prefs’d  without  engines,  i.  6 26 — 629 
h-  553,  554 

A table  of  its  condenfation.  ii.  671 
How  far  condenfed  by  the  cold  of 
England.  i.  65  4 , 655 

Greatly  rarified  by  art.  i.  468 

A furprizing  difference  in  the  extent 
of  the  fame  quantity  rarified  and 
comprefs’d.  ii.  554,  555.  ^ n. 
A table  of  its  rarifaCtion.  ii.  673 

T o condenfe  and  rarify  the  fame  par- 
cel. ii.  562 

T o determine  the  force  of  its  expan- 
fion.  iii*  47, 48 

The  figure  and  ftruCture  of  its  parts. 

ii.  555.  n.  iii.  17 
Attempts  to  produce  air  and  examine 
it.  ^ iii.  23 

To  produce  artificial  air.  ii.  560.  iii. 

21—23 

Deflroy’d  or  imbibed  by  liquor?,  iii.  23. 
To  transfer  artificial  air.  ii.  560,  561 
To  filter  air  thro’  water,  ii.  561,  562 
Produced  from  bodies,  ii.  565 — 568 
Its  production  hinder’d  in  bodies,  ii. 

568—577 

Artificial  air  produces  different  effeCts 
from  the  common,  ii.  577 — 588 
Comprefs’d  air  has  different  effects 
from  the  common,  ii.  588 — 595 

Artificial  air,  its  effects  upon  animals. 

ii.  595 — 600 
Artificial  air  deftroy’d.  ii.  62 6,  627 
Extraordinary  Productions  of  air.  ii. 

612 — 618 

Produced  with  different  celerity  in 
vacuo  and  common  air.  ii.  627 — 629 
The  obfervations  to  be  made  upon  it, 
towards  giving  the  natural  hiltory 
of  a country.  iii.  5 

Heads  for  a general  hiftory  of  the 
air.  iii.  15,16 

Solid,  mineral,  and  unelaftic  bodies 
afford  it.  iii.  1 7 
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Fountains  made  to  play  by  its  fpring. 

iii.  18 

How  drynefs  in  it  may  produce  a 
change  of  bodies.  iii.  23,  24 

Obfervations  upon  its  flate  as  to  dry- 
nefs and  moifture.  iii.  23 — 25 
Terreftrial  fleams  in  the  air.  iii.  25, 

26 — 76 

Celeftial  influences  in  the  air.  iii.  3 3 

-36 

Sulphur  in  the  air.  111.31 — 33.  313.0. 
Its  operations  on  founds.  iii.  41. 
Its  weight,  with  the  effeCts  thereof. 

iii.  41 — 45 

What  quantity  prefles  upon  a fquare 
inch.  hi  47 

Generative,  maturative,  corruptive 
and  diffolving  powers  in  the  air. 

iii.  61  — 63.  82 — 84. 
The  air  of  'Jamaica  rots  filk.  iii.  62 
The  air  of  Brafil  changes  the  colours 
of  clothes.  iii.  64 

Render’d  poifonous  by  paffing  thro* 
hot  metals.  iii.  63.  n. 

Its  effeds  on  the  colours,  taftes,  and 
textures  of  bodies,  iii.  64,  83,  8^, 

91,92 

Uncommon  quantities  introduced  in- 
to bodies  by  the  air.  iii.  68,69 
Experiments  to  manifeft  hidden  qua- 
lities in  the  air.  iii.  92 — 94 

Its  qualities  greatly  alterable  by  heat 
and  cold.  iii.  74 

A dry  air  unfavourable  to  the  pro- 
duction of  infeCts.  iii.  68 

The  air  gives  an  emetic  quality  to 
fome  medicines,  iii.  68,  69,  82, 83. 
The  matter  of  pots  and  bricks  im- 
proved by  the  air.  iii.  69 

Air,  how  it  contributes  to  vegetation, 
generation,  life  and  death,  iii.  69,  74 
A vital  fubftance  in  the  air,  and 
whence.  ii.  174.  n.  iii.  81,  82 
The  temper  of  the  air  whence  uru- 
verfally  derivable.  iii.  69 

The  manner  of  its  aCtion.  iii.  69,  70 
To  purge  air  of  its  noxious  qualities. 

iii.  71 

The  air  wholefome  at  St.  Helen’s. iii.7  3 
The  air  may  aCt  as  a menftruum.  iii. 

77*  78 
Semi- 
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Seminal  corpulcles  in  the  air,  iii.  82-83 
A lixivious  property  in  the  air.  iii.  83 
Acid  vapours  in  the  air.  iii.  2 1 3.  n. 
The  fame  body  coagulated,  and  ren- 
der’d fluid  by  the  air.  iii.  84,  85 
Contagious  difeafes  from  the  air.  iii. 

85,  86 

Air  neceffary  to  calcination,  iii.  270 
Whence  fudden  changes  in  the  air. 

iii.  529,  530 

Agitation  promotes  difl'olution.  i.  528 
Alabajler  made  to  refemble  a fluid.  i. 

3 1 2»  3 l3i  33° 
To  make  figures  of  it.  i.  330 

Its  coagulating  property  when  burnt. 

i.  34* 

Turns  yellow  in  burning.  ii.  40 
Alagueca,  a fpecific  for  hemorrhages,  i.  79 
Alcanna , its  green  juice  dyes  the  fkin 
red.  ii.  1 o 1 

Algebra , its  excellence.  i.  1 1 8 

Ale  preferv’d.  ii.  635,  636 

Treated  pneumatically,  ii.  576,  577 
Aliment  preferv’d  by  excluding  the  air, 

i.  52,  53 

Ways  to  difcover  its  wholefomenefs. 

i-  5 3 

Alkahcjl , a furprizing  liquor  made  in 
queft  of  it  i.  47 

Its  ftrange  properties,  i.  143,  267, 
338,  373,  385,  532,  533,  536, 
537-  iii-  2 75 , 284,  343,  345,  347, 
348,  404,  407,  417 
Alkalies , the  figns  of  them.  ii.  63,  64, 

71—73 

Ufeful  in  dying.  ii.  74 — 76 

Alkaline  Salts,  whether  always  pro- 
duftions  of  the  fire.  iii.  310,  371 
Of  the  fame  general  nature,  iii.  J14, 

3 * 5 

Fixed  ones  how  produced,  iii.  369, 370 
Native.  iii.  371,372 

An  alkali  from  fea-falt.  iii.  372 

Made  feveral  ways.  iii.  372 — 574 
Tranfmutable  into  other  iubltances. 

iii-  374,  375 

Alkali  and  acid,  the  doftrine  of  them 
examin’d  iii.  432 — 441 

To  meafure  the  force  of  alkalies,  iii. 

. . 433- n. 

i heir  difference,  iii.  43  4,  435,  55-6,557 
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Not  to  be  judg’d  of  by  the  tafle.  iii. 

436,  437 

Sal  Alkali  what.  iii.  437.  n. 

How  alkalies  affett  the  blood,  iii.  45  1 
How  they  affect  the  ferum.  iii.  467 
Contain’d  in  the  human  body.  iii.  488 
Aloes , melted  by  the  heat  of  fomc  cli- 
mates. i.  467 

The  dark-colour’d  aloes-plant  of  St. 
Jago. lofing  its  bitternefs  under  the 
equator,  and  turning  green,  ii.  65 
Alum  what.  . i.  387.  ii.  ioz 

Whether  it  mod  abounds  with  an  acid 
or  fulphureous  fait.  ~ ii.  63,64 
Nearly  allied  to  vitriol.  ii.  102 

How  made.  ii.  102 

Employ’d  as  a precipitant,  may  itfelf 
be  precipitated.  ii.  102,  103 

Cryftalliz’d  with  nitre  1.425 

Alum- ore  robb’d,  regains  its  fait  irr 
the  air.  iii.  80 

Amalgamation  what.  iii.  405,  406 

Whereon  it  depends.  iii.  406 

Made  with  a fmall  proportion  of  mer- 
cury to  that  of  gold.  Hi.  41 1,  412 
An  odd  way  of  amalgamating  gold. 

i.  426 

A hard  amalgam  with  mercury,  i. 

343, 344 

Amber , a fubftitute  for  it.  i.  29,  30 
Communicates  its  tafte  to  menftru- 
ums.  i.  428 

Its  effluvia  made  fenfible.  i.  482 
Burnt  in  vacuo  ii.  605 

Its  renovation  attempted,  i.  245,  246 
Recover’d  from  its  tin<fhire.  i.  331 
A balfam  made  of  it.  i.  245,  246 
A quick  way  of  making  a -tinfture  of 
it.  iii.  490 

Its  tinfture  drawn  with  fpirit  of  wine. 

i.  163 

Its  eledlrical  virtue  excited  by  the 
fun.  i.  400.  iii  52 

Attra&s  the  more  vigoroully  for  cha- 
fing. _ i.  507 

Attracts  in  vacuo.  i.  51  3 

Attracts  amber.  i.  5 09 

Improved  in  its  eledfrical  virtue,  i. 

510,  51 1 

Changes  effected  by  the  air  in  its 

tincture-  i.  583 
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Animals  included  in  it.  i.  341 . iii.  1 1 1 
Yields  light  by  night.  iii.  155-11. 

1 72.  n. 

The  fait  of  it.  iii.  267 

Its  volatile  fait  acid.  iii.  369 

Digefted  with  fpirit  of  human  blood. 

iii.  481 , 490 

Lofes  its  eleftrici.y  upon  a chymical 
analyfis.  iii.  335 

Amber-greafe , what.  i.  548 

Lofes  little  by  emitting  effluvia,  i. 

400,  412 

Changes  obferved  in  a folution  of  it. 

i.  583 

Ameh^  how  made.  i.  193,251.  ii.99 
A green  one  made  of  a blue  and  yel- 
low. ii.  69 

White  amel.  ii.  99 

The  matter  of  them.  iii. 428 

Americans , many  of  them  not  Negroes. 

ii-  43 

Amethyjls , German , how  counterfeited. 

ii.  100 

Found  among  iron  and  tin  ore.  iii.  107 


A white  kind.  iii.  108 

Contain  extraneous  bodies.  iii.  1 1 1 

Amulet s,  their  ufe  in  phyfic.  i.  445 

Analyfis , chymical,  not  pra&icable  upon 
all  bodies.  iii.  269 — 271 

The  analyfis  of  vegetables,  iii.  262, 

279.  n. 

Varies  with  circumftances.  iii.  267 

Anafarca , a remedy  for  it.  iii.  607 

Anatomy , how  to  improve  it.  i.  23,681. 

ii.  178 


The  advantage  of  it  to  phyfic.  i.  27 

—3i 


Whether  their  parts  were  made  be- 
fore the  ufe  of  them  was  thought 
of.  ii.  178,179 

Admit  external  effluvia.  i.  444 

A fitnefs  in  the  parts  of  their  bodies. 

ii.  179 

The  care  and  condudl  manifeft  in 

them.  ii.  180,  270 

The  different  ftru£lures  of  their 
mouths.  ii.  1 86,  1 87 

To  be  confider’d  as  parts  of  the  uni- 

verfe.  ii.  191 

Why  they  have  different  prerogatives. 

ii.  192 

Whence  unhurt  by  the  preffure  of  the 
Atmofphere.  'ii.  368 — 371 

How  affedted  by  the  moifture  of  the 
air.  ii.  382,  383 

Included  in  vacuo,  ii.  460 — 462,  60 1 
Reptiles  in  vacuo.  ii.  544,  545 

Differed  after  dying  in  vacuo,  ii.  462 
Die  convulfed  in  vacuo,  ii.  462,  470, 

47 1 

What  they  are.  ii.  471,  472 

The  caufe  of  their  death  in  vacuo. 

ii.  464,  465,  692 
Shut  up  with  flaming  fpirit  of  wine. 

ii.  524,525 

Weigh’d  before  death,  and  after,  ii. 

527 

Their  fuffocation  in  air,  compared 
with  their  want  of  air.  ii.  535  — 

537 

Included  in  rarified  air.  ii.  5 3 7?  5 3 8 
Included  in  the  fame  air  changed  as 
to  rarity  and  denfity.  ii.  538,  539 
Their  fluids  expand  in  the  air-pump. 


Forbid  in  Mufcovy.  i.  27 

To  preferve  anatomical  preparations. 

I.  29—31 

Angels , how  govern’d.  ii.  272,  273 
Animals , . the  wifdom  exprefs’d  in  their 
ftrudture.  i.  7.  ii.  161 — 166,  269 
Small  ones  found  in  vinegar.  i.  1 4 
Their  growth.  i.440.  ii.  233.0. 
Propagation  a femine.  ii.  269,  270 
Their  number.  ii.  269 

The  ftrudlure  of  their  liable  parts. 

i.440 

Their  ftrudlure  compared  with  that 
rof  finely-figured  Hones,  ii.  1 67,  j 77 


ii-54°»  54L544—549 
An  attempt  to  produce  animals  in  va- 
cuo. ii. 539,  541,  542,  548,  549 
Solid  animal  fubftances  reduced  to  a 
peculiar  liquor.  i.  76 

Animal  fubftances  mixed  with  oil  of 
vitriol.  i-  569 

Animals  produced  from  water,  iii.  285 
Compofed  of  mixed  bodies.  iii.  338 
Real  ones  contained  in  fluids,  iii.  502 
Anifeeds , their  dillilTd  oils.  iii.  3 16,  317 
Annealing , the  materials  for  it.  i.  14 7 
Anodynes , the  molt  innocent  kind  of 
them.  iii-  587 

Anti - 
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Antimony , affords  fulphur  and  quick - 
filver.  i.  6 

Its  fulphur  what,  and  how  obtain’d. 

iii.  272,  273,  394,  395,  396 
A red  tindlure  of  its  glafs  made  expe- 
ditioufly.  i.  7.  ii.  77 

The  red  tindture  of  its  glafs  not  pre- 
cipitable  by  alkalies,  conflicts  not 
with  them  or  acids.  i.  77 

How  bed  prepared  for  fome  ules. 

i.  7 

Found  mixed  with  lead.  ii.  316 

How  corre&ed.  - i.  60 

Diftill’d  with  a menftruum  like  vine- 
gar. i-  73 

The  antimonial  cup.  i.  102 

Sublim’d  to  advantage  with  fal-armo- 
niac.  i.  3 76 

Its  regulus  and  glafs  yield  purgative 
expirations.  i.  399 

Its  various  operations.  i.  1 5 2 

The  different  kinds  and  goodnefs  of  it. 

i.  157 

Its  glafs  foluble  in  fpirit  of  vinegar. 

i.  41 2 

Made  volatile.  i.  42  6 , 4 2 7 

Conceives  heat  with  fublimate.  i.  571 

Its  renovation  attempted.  i.  246 

The  colour  of  its  glafs  and  calx.  ii.  96 
Its  calx  made  into  a red  glafs.  ii.  39. 

iii.  418,  419 

Its  glafs  how  adulterated.  ii.  39 

———how  corrected.  i.  74 

An  excellent  tindture  of  this  glafs. 

i.  74 

By  whom  treated  of.  L 6 

Precipitated  in  a white  powder,  ii.  54 
May  afford  white  flowers,  ii.  81,96 
Its  flowers  how  corredted.  i.  60 

Pilula  perpetua  made  of  its  regulus. 

iii.  125 

Communicates  medicinal  virtues  with- 
out fenflble  lofs  of  fubftanee.  iii. 

127 

Diffoluble  in  oil  of  turpentine.  iii. 

318 

Taken  crude.  iii*  577 

Made  into  a diaphoretic  with  fea-falt 
and  fait  of  tartar.  iii.  577. 

May  afford  various  medicines,  iii.  585 
An  antimonial  infufiom  iii.  648 


F,  X. 

Antimoniurn  dlaphoretuum  and  ce- 
rufe  of  antimony,  render’d  emetic 
and  noxious  by  the  air,  how  refto- 
red.  iii.  68 

Antipathies , various  kinds  of  them.  i. 

94—96 

Accounted  for.  iii.  87 

Antiperijlafis , the  vulgar  notion  of  it 
examined.  i.  689 — 711 

Arguments  for  it.  ’ i.  689,  690 

Arguments  againft  it.  i.  690 — 7 1 r- 

Ants , their  provident  difpofition  and  fa- 
gacity.  ii.  182 

Included  in  vacuo.  ii.  547.  iii.  72 
Apoplexy , remedies  for  it.  iii.  607 

Appetite^ depraved,  a remedy  for  it.  iii. 

607 

Apples , to  increafe  their  growth,  i.  no 
How  propagated.  i.  250 

Froze  and  thaw’d.  i.  603 — 605 

Treated  pneumatically,  ii.  567,568, 
609,630,632,645,646 
Apricocks , treated  pneumatically.  ii. 


572,  573s  583,  5S4>  586—606 
Prefer ved.  ii.  636 

Aquafortis , its  feveral  ufes.  i.  1 3 3 

Its  preparation  improved.  i.  1 3 3 

Recovered  after  being  ufed  as  a men- 
ftruum. i.  1 3 3 

A fubftitute  for  it.  i.  1 34 


A kind  that  grew  yellow  upon  gold. 

i.  166 

Diffolves  camphire,  but  coagulates 
oil.  i*  i79»  332>  333*  iii-435 

The  cryftals  of  its  caput  mortuuniy 
how  figured.  i.  242 

Produces  different  colours  in  different 
bodies.  i:.  1 9 

Effects  of  its  invifible  effluvia,  i.  41 8 
Its  caput  mortuum  made  into  a noble 
fait.  i;  64 

Yields  red  fumes.  i.  280.  ii.  67,  68 
Deftroys  the  green  colour  of  verdi - 
greafe.  ii.  89 

Is  fometimes  too  ftrong  to  add  as  a 
folvent.  i.  165.  ii.  335 

Treated  pneumatically  with  iron.  ii. 

622 

Included  with  fix’d  nitre  in  vacuo, 

ii.  6 1 9 

How  made  to  diffolve  gold.  i.  529 

De- 


^87 


688 


INDEX. 


Deprived  of  its  corrofivenefs.  i.  330, 

542.  iii.  568 
Made  actually  fvveet.  * i.  540 

Acquires  different  taftes  from  different 
bodies.  i.  541 

The  various  bodies  it  dilfolves.  i.  5 4 1 
Its  quantity  of  acid  fait.  iii.  432.  n. 
Lets  tin  fall.  iii- 43  5 

Aqua  regia  will  fometimes  diffolve  fil- 
ver.  * i.  167.  n. 

How  diftinguifhed  from  Aqua  fortis. 

i-  53  2 

Araometcr , an  inftrument  to  fliew  the 
comparative  weight  of  fluids,  iii. 

433-  n. 

Arcanum  duplicaium , what  i.  64 

Archimedes  tranfported  at  a difcovery 
he  made.  L 4 

Arguments , pofltive  ones  of  greatefi 
force.  ii.  227 

Arijlotle , his  reafon  for  the  eredl  ftature 
of  Man.  i.  5 

Said  to  have  borrowed  from  Solomon , 

i.  6 

Excludes  a Deity  in  the  government 
, of  the  world.  ii.  107 

His  definition  of  nature.  ii.  1 1 2 
His  veneration  of  nature,  ii.  1 14,  1 1 5 
His  way  of  philofophizing.  ii.  261 
Armies . their  march  how  difcoverable 
at  a diflance.  i.  480 

Aromatic r,  why  in  diflillation  they  yield 
a white  liquor.  ii- 32 

Arrac,  its  reputed  preparation.  i.  52 
Arfenic , its  compofition.  i.  386.  n. 
Made  into  an  anti-venereal  ballam. 

L 59 

Melted  with  copper.  ii.  48,  100 
The  white  cryftalline  fort,  how  pre- 
pared. iii.  100.  iii.  537 

This  white  fort  more  poifonous  than 
orpiment.  iii- 5 37 

Fulminated  with  nitre,  iii.  369,  370 
To  difcover  it,  if  mixed  with  liquors. 

iii.  509,510 

Its  tafte.  iii.  509 

Whether  an  alkali  or  acid,  iii  509,  5 1 o 
'I'he  remedy  for  it,  taken  at  the 
mouth.  iii.  5 37 

Native  arfenic  what.  iii.  537 

7 'he  fymptoms  it  produces  as  a poifon. 

iii-  537,  538 


Arfmari- water,  good  in  the  ftone.  i. 

46 

Afa  fasti  da , lofes  little  by  exhalation. 

i.  41 2 

Afarum , corredled,  and  render’d  diu- 
retic. i.  60 

Afcent  of  liquors  in  capillary  glafs-tubes. 

whence.  ii.  448.  n„ 

AJhcs  of  vegetables  how  turned  to  glafs, 

iii.  267,  420 

Afcites , curable.  i.  45 

AfparaguSy  its  effedl  upon  the  urine. 

iii.  570 

Afperity , concerned  in  the  colours  of 
bodies.  ii.  5 — 13 

AJfaying , a defideratum  in  it.  i.  130, 

136 

AJfes-milk  medicinal.  iii.  579,580 

Ajfociation  of  ideas,  an  inftance  of  it. 

i.  485 

AJlhma , remedies  for  it.  iii.  588,  607 , 

608 

AJlringent , a powerful  one.  I.  371 
AJlrology , an  apology  for  it.  iii.  34 — 36 
Ajlronomy , by  whom  firft  cultivated. 

i.  6 

Depends  upon  mathematics.  L 1 20 

What  it  has  done.  i.  29 1 

Difficult  to  make  exa&  obfervations 
in  it.  i.  178 

A new  ufe  of  it.  iii.  34 — 36 

Atheifm  abolifhed  by  philofophy.  i.  24 
Atmofphere , whether  in  a natural  or  vio- 
lent ftate.  i.  467,  468.  ii.  126,  416 
Its  preflure  computed,  ii.  442,  443, 
721.  iii.  42 — 50 
EfFe&s  of  its  weight,  ii.  479,  480, 
483,  710,  720, 721 
To  eflimate  the  weight  of  a cylinder 
of  it.  ii.  499 

Vaftly  rare  at  the  top.  ii.  554, 555.  n. 
Its  preflure.  ii.  411 

Its  preflure  how  fuflained  by  animal 
bodies.  ii.  368 — 371 

Its  preflure  one  caufe  of  cohefion  in 
bodies.  i.  321 — 32  7 

Its  preflure  made  fenfible.  ii.  724,  725 
Varies  in  its  weight.  i.  292.  ii.  377 
Its  height.  ii- 453— 455 

Various  alterations  in  it,  ii.  424,  n. 

Prefles 
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Preffes  upon  bodies  under  water,  ii. 

425 — 428 

Exerciles  a prelfure  upwards,  ii.  441, 

442 

The  figure  of  its  furface.  ii.  440 

Why  a moift  one  lighter  than  a dry. 

i.  386 

The  ufes  of  atmofpheres.  ii.  401 . n. 
The  earth’s  atmofphere  compofed  of 
numberlefs  different  kinds  of  efflu- 
via. iii.  26,  76 

Various  kinds  of  falts  in  the  atmo- 
fphere. iii.  26 — 28 

Howr  to  difcover  the  different  falts  in 
the  atmofphere.  iii.  28 — 31 

Its  weight  may  determine  the  human 
body  to  health  or  ficknefs.  iii.  41, 

42 

Solid  bodies  have  an  atmofphere.  iii. 

1 28 

Atoms,  what.  i.  403 

Attraftion , inftances  of  it  in  bodies. 

i.  386.  n. 

The  nature  of  it.  ii.  71 1 — 713 

Its  (hare  in  the  compofition  of  falts. 

ii.  86,  87.  n. 

Its  eaufe  hinted.  ii.  498,499 

Attrition , the  power  of  it.  i.  491, 492, 

497 

Its  effedt  in  vacuo,  ii.  5 1 o,  5 1 1 . & n. 
Avemi , their  fuffccative  effects,  iii.  524 
Aurora  borealis , a remarkable  one  in 
Scotland ■ iii.  60,  61 

Accounts  of  this  phenomenon.  iii. 

61.  n. 

Aurum  fulminans , how  prepared,  i.  148. 

ii.  232 

Made  to  go  off  in  vacuo.  ii.  5 1 9 
Its  medicinal  virtues.  i.  8i,  148 
Made  with  fpirit  of  human  blood. 

iii.  482 

Aurum  potabile , eXpeditioufiy  prepar’d. 

i.  63 

Counterfeited  cheap.  i.  64 
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BA  G-pipe , an  odd  effedt  of  its  found. 

i.483 

BalauJUns , various  changes  of  colour  pro- 
duced in  their  tindture. 

VOL.  III. 


ii.  8 1 , 82 


Balfam  of  fulphur  with  fpirit  of  wine* 

i.151 

Of  fulphur  terebinthinated,  its  medi- 
cinal virtues.  iii.  584 

Balfamus  famech , what.  iii.  286 

Imitated.  ib. 

Bananas , ripen’d  after  they  are  ga- 
thered. i.  543 

Barbadoes-tar  carried  into  the  fea.  iii. 

22  r , 222 

Bark , when  beft  gathered  for  tanning. 

i.  r 3 1 

Peruvian , recommended  for  agues  and 
other  diftempers.  i.  14,  42 

Barometers , how  made.  ii.  423 

Odd  phenomena  of  them.  ii.  423,  424 
Their  theory.  ii.  424.  n. 

A water-barometer  in  vacuo,  ii.  425 
A mercurial-barometer  in  vacuo,  ii. 

490,491 

Fill’d  with  different  kinds  of  mercury. 

ii.  492 

Portable  barometers,  how  made.  ii. 

492—495 

Ufeful  in  taking  heights,  ii.  494.  iii. 

49 

One  compos’d  of  mercury  and  water. 

495>  496 

A ftatical  one  defcribed.  iii.  4 2 — 4 5 
Directions  relating  to  them.  iii.  45 

Differences  in  them  from,  fituation. 

iii. 45,  46 

Subjedt  to  great  variation.  iii.  46 

Mercury  Handing  at  an  extraordinary 
height  in  them.  iii.  46 

A fudden  rife  and  fudden  fall  of  them, 
follow’d  by  violent  florins.  iii.  48 

Foretel  a change  of  w'eather.  iii.  49 

Bats,  their  ftrudture.  ii.  186,  187 

A large  fpecies  of  them.  ii.  166 

Baulm , its  Ens  primutn  how  prepar’d. 

' ».  75 

Beans,  the  force  wherewith  they  expand 
ingrowing.  i.  285,  286 

Afford  three  kinds  of  fpirits.  iii.  382 
Treated  pneumatically,  ii.  615,  621 
Bears,  a white  kind.  i 672/673 

Beaver , his  make  and  condudh  ii.  182, 

j 183 

Beech  wood,  its  odour.  i.  545- 
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Beef)  what  age  beft  fits  it  for  keeping. 

i-  1 3 1 

Preferved.  ii.  635,  640 — 642,644 
Treated  pneumatically,  ii.  581,  648, 

649,  650 

Beer , frozen.  i-  607 

Preferved.  ii-  605 

Bees,  their  oeconomy  and  politics,  ii. 

1 81,  182 

Pneumatial  experiments  made  upon 
them.  ii.  595,  596 

Beetles  in  vacuo.  ii.  546,  547 

Beings,  the  kinds  of  them-  ii.  219 

How  fuccefiive  beings  are  to  be  efti- 
mated.  ii.  218 

Bells y affeCted  by  a flight  motion,  i.  478, 

479 

HoW  they  continue  their  found,  i.  494, 

495 

To  deaden  their  found.  i.  494 

Bell-jnetal,  its  compofition.  i.  148.  iii. 

425 

SubjeCt  to  crack  in  cooling.  i.  489 
Bellows  in  vacuo.  ii.  503,  506 

Benjamin , its  diftill’d  liquor  variable  in 
confiftence.  i.  3 29 

The  ufe  and  virtues  of  its  tindlure. 

i.  1 10 

Its  red  tindlure  turn’d  white.  ii.  47 
Affords  white  flowers  ii.  81 

Yields  a fubftance  more  eafily  con- 
gealed and  thaw’d  than  water. 

i.  583. 

Berils,  a white  kind.  iii.  108 

Bezoar , to  difcover  if  it  be  the  genuine. 

i.  58 

Its,  cryftals.  ib. 

Inferior  in  virtue  to  the  calculus  bu- 
rn anus.  i.  64 

Its  fpecific  gravity.  ii.  328 

A counterfeit  Hone  detected.  ii.  329 
Be^oar-mineral,  its  medicinal  virtue. 

i.  60 

How- prepared.  i.  3 84 

Bile  differently  fecreted  in  different  ani- 
mals, ii.  192,  193 

Birch-liquor  good  in  the  flone.  i.  51.  iii. 

T 338 

How  preferved.  i.  5 1 

Birds,  their  caution  to  avoid  noxious 
plants.  i.  437 

i 


Have  a horny  membrane  to  cover 
their  eyes.  ii.  j 63 

. How  theydigefl  their  aliment,  ii.  166 
Their  fagacity  in  building  and  pla- 
cing their  nefts.  ii.  183 

The  neft  of  iome  birds  ufed  for  fauce. 

ii.  183 

Pneumatical  experiments  made  upon 
them.  ii.  467,468,  524,  525,534 

—538,  5435  594 5 599 
Bife  with  orpiment  compounds  a green. 

ii.  68 

With  other  ingredients  a dun  or  white. 

ii.  27,  28.  n. 

Bifmith , turn’d  into  a medicine,  i.  59 
Affords  a liquor  that  expands  with  the 
increafe  of  the  moon  i.  70,  583 
Bittern , precipitated.  iii;  482 

Bitternefs  produced  by  art,  and  de- 
flroy’d  i.  540,  541 

Bitumen  in  the  fea.  iii.  221,  222 

Blacknefs,  its  nature  fhewn  by  experi- 
ments. ii.  33 — 42 

Whether  oppofite  to  whitenefs.  ii.  34 
Diftinguifh’d  from  darknefs.  ib. 

Black  bodies  reflect  fome  light.  ib. 

Whether  blacknefs  receives  no  other 
colour.  ii.  47,  48 

Whence  in  negroes.  ii.  42 — 46 

Suddenly  produced  and  deftroy’d.  ii. 

37—39 

Not  inconfiftent  with  beauty,  ii.  44 
Rooms  hung  with  black  made  warmer 
and  darker.  ii.  36 

A black  body  eafily  made  white. 

ii.  49 

The  chymical  do&rine  of  blacknefs 
examined.  ii.  49 — 5,1 

The  requifites  to  it.  ii.  50.  n. 

Why  it  diffufes  itfelf  copioufly.  ib. 
Why  fire  and  putrefaction  render  bo- 
dies black.  ii.  50.  n. 

Black  bodies  why  fooneft  heated,  i. 

144.  ii.-50.11. 
Black  ribband  exhibits  the  colours  of 
the  rain-bow.  ii.  7 1 

Blacks , few  of  them  native  in  America. 

ii.  42,  43 

Blfick-berries  afford  different  colours  ac- 
cording to  their  degree  of  maturity; 

ii.  7 6. 
An 


I N D 

An  attempt  to  preferve  them.  ii.  635 
Bladders , pervious  to  water,  fi  442;  443 
Pervious  to  fome  effluvia,  i.  447.  iii. 

526 

Strongly  imbibe  the  moifture  of  the 
air.  ii.  38z>  383 

Bur  ft  by  the  air.  ii.  41 3,  48° 

Not  pervious  to  air.  ii.  682.  iii.  526 
Blajls , vegetables  blafted  by  exhalations. 

iii- S3  3 

BUndncfs  cured  by  an  emperical  reme- 
dy. i.  103 

A perfon  born  blind  brought  to  fee. 

i.  4-  - 

Caufed  by  the  poifon  of  a fpider.  iii. 

.547 

Bloody  the  firft  hint  towards  the  difto- 
very  of  its  circulation,  i.  1 1.  ii.  1 79> 

1 80 

Found  in  the  nerves.  i.  173 

Convey’d  to  the  bones.  i.  448 

Convey’d  to  the  hair.  i.  449 

Its  colour  owing  to  what.  i.  29 
Its  expanfion  in  the  air-pump.  ii.  540 
Preferved.  ii.  634.  iii.  450,  451,  479, 

480 

The  medicinal  virtues  of  human 
blood.  i.  65 

Its  colour  changed  by  the  air.  iii.  84 
Its  chymical  analyfis.  iii.  263,  286, 
458—460,  470—472 
How  feparable  only  into  phlegm  and 

Caput  mortuum.  iii.  267 

Human  blood  affords  two  very  diffe- 
rent oils.  iii.  278 

A compound  body.  iii.  288 

Heads  for  a natural  hiftory  of  human 
blood.  iii.  447,  448 

Its  heat  when  newly  extravafated. 

iii.  448,  449 

Its  Inflammability.  ib. 

Specific  gravity.  iii.  449,  450 

With  what  things  it  coagulates,  iii. 

450,451 

How  affeded  by  acids  and  alkalies. 

iii.  45 1 

Its  figure  when  frozen.  ib. 

Its  phenomena  upon  being  mixed  with 
various  medicines,  iii.  451,45  2.  n. 
The  volatile  fait  of  human-blood  he- 
terogeneous. iii,  452 


E X. 

Its  fait  cools  water,  and  grows  hot 
with  fpirits  of  nitre,  ii.  452,  453 
The  figuration  of  its  fait.  iii.  453,  454 
Difpofition  to  difl'olve  in  water,  iii. 

454; 455 

And  to  freeze  and  be  frozen,  iii.  45  5 
The  oils  of  human  blood,  iii.  455, 

456;  459 

The  oil  of  human  blood  has  alkaline 
parts.  iii.  456 

This  oil  turns  red  with  vinous  fpirits. 

iii-  456,  457 

Its  fixed  fait  refembles  the  common. 

iii.  457 

Whether  it  contains  an  acid.  iii.  457. 

n.  iii.  474 

Its  Caput  mortuum.  iii.  457 — 460 

The  proportions  of  its  chymical  prin- 
ciples. iii.  458 — 460 

Obfervations  upon  its  ferum.  iii.  460 

—468 

The  proportion  of  the  ferum  to  the 
red  part.  iii.  460,  461 

Its  fpecific  gravity,  iii.  461 , 462.  & n. 
Defiderata  in  the  hiftory  of  human 
blood.  iii.  461,  462.  n. 

The  ferum  of  human  blood  mixed 
with  various  fubftances.  iii.  462, 

468.  n. 

This  ferum  expofed  to  the  air.  iii.  46  3 
Its  chymical  analyfis.  iii.  463 — 465 
Kept  hermetically  fealed  up,  and  af- 
terwards diftill’d.  iii.  466,  467 

Human  blood  kept  hermetically  feal- 
ed up.  iii.  472 

Blood  generates  air  when  fealed  up 
hermetically  iii.  466,  472 

An  attempt  to  turn  its  ferum  red.  iii. 

467 

How  the  ferum  is  affeded  by  alkalies 
and  acids.  iii.  467 

How  by  congealation.  ib. 

The  ferum  made  to  ferve  for  invifible 
ink.  iii.  468 

Heads  for  the  hiftory  of  the  fpirit  of 
human  blood.  iii.  469,  470 

The  feveral  ways  of  diftilling  human 
blood.  iii.  470 — 472 

Different  fpirits  of  human  blood  di- 
ftilFd  and  examined,  iii.  470 — 472 
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Whe- 
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x 

. Whether  a vinous  or  urinous  fpirit  be 
obtainable  before  the  phlegm,  iii. 

_ 472 

Spirit  of  human  blood,  what,  iii-  473 
The  quantity  of  fpirit  contained  in 
human  blood.  iii- 47  5 

Blood  preferved  in  its  own  fpirit.  iii. 

479, 480 

Made  into  a tindiure.  iii.  480 

The  menftruum  for  drawing  the  tin- 
cture of  human  blood.  iii.  565 
The  effeCts  of  the  air  upon  it  when 
extravafated.  iii.  485,486 

Alter’d  in  its  colour  by  various  bo- 
dies. iii  485,486 

Its  colour  how  reftored.  iii.  486 

Alter’d  for  the  better  in  the  veins. 

iii.  492 

An  eafy  remedy  for  fpitting  and  vo- 
miting of  blood.  i.  66 

Blood,  to  purify  it.  iii.  610 

To  refolve  it,  when  extravafated.  iii. 

610 

Blood-hounds  y their  exquifite  fcent.  i. 

414,429,  430 
Blood-Jlones , one  like  agate,  that  had  a 
furprizing  effedt.  i.402.  iii.  593,594 
Their  virtue.  i.  445.  iii.  575 

A kind  of  Jafper.  iii.  575 

Bloody -flux,  remedies  for  it.  iii.  60S — • 

6 r o 

Blow-pipes , their  force  apply’d  to  lamps. 

i-  477 

Blue , ultramarine  counterfeited,  ii.  72, 

73 

Prujfian , its  preparation,  ii.  72,73.  n. 
A fine  one  produced  with  a folution  of 
verdigreafe  and  oil  of  tartar,  ii.  73 
A blue  fublimate.  ii.  8 1 

A blue  colour  deftroy’d.  ii.  89 

Body , what.  ii.  235.  iii.  264,  265.  n.  282 

— 287 

Hard  to  conceive.  i.  203.  ii.210 

Only  a convention  of  qualities,  i.  207 
The  human  body,  what.  i.91.  ii.  23  r , 
232.  iii.  552,  567 
The  body  of  man  alterable  by  unlike - 
Jy  means.  i.  94,  95 

How  inanimate  bodies  may  adt  for 
ends.  ii.  17^ — 172 

Bodies  may  be  greatly  difguiz’d.  ii. 

232 


The  changes  whereof  they  are  ca- 
pable, ii.  232.  n.  235,  237,  238.  iii. 

264,  265.  n.  282 — 287 
What  all  bodies  are.  ii.  23  5 

Bodies  of  different  weights  fall  equal- 
ly fwift.  ii.  251 

Bodies  refradt  in  proportion  to  their 
denfity.  iii.  264.  265.  n. 

Some  bodies  not  refolvable  by  fire. 

iii.  270,  271,  296,  297 
The  difference  among  bodies,  iii.  282 

— 287 

Not  always  the  objedt  of  our  fenfes. 

iii.  298 

Bodies  feemingly  homogeneous,  not 
elementary.  iii.  304 — 307 

Great  variety  of  re-compounded  bo- 
dies. iii.  305,  306,  347,  348 
The  difference  between  natural  and 
artificial  bodies.  iii.  309 

Some  bodies  adt  not,  unlefs  adted  up- 
on. , i.  284 

Subtile  bodies  in  the  world,  i.  284 — 

288 

Bodies  may  acquire  or  lofe  a fitnefs  to 
be  wrought  upon  by  others,  i.  288 
Bohack , what  kind  of  animal.  i.  671 
Boiling  pradtifed  in  vacuo . ii.  648 — 65  1 

Bole-armeniac , its  medicinal  virtues. 

iii.  592 

Bolonian-Jlone , how  prepared  for  fhi- 
ning.  i.  15*1,  290 

Its  great  light.  ii.  1 1 6 

Bolus-Tockavienfis , its  medicinal  virtues. 

1.59 

Bones , are  porous.  i.  448,  449 

Imbibe  the  moifture  of  the  air.  i.  449. 

ii-  383 

Thofe  of  men  durable.  ii*  232 
That  of  a deer’s  heart  foft.  i.  341 
Borax , what.  i.  242 

The  figure  of  its  cryftals.  i.  242 

Bourbon-waters  alkaline.  iii.  5 1 3 

Bowdy  ufed  in  the  fcarlet-dye.  i.  136 
Bowels , to  ftrengthen  them  when  weak. 

iii.  610 

Box , its  fpirits  by  diftillation.  iii.  301 
Brain , froze  before  difiedtion.  i.  681 
Brandy y eafy  ways  to  judge  of  its  ftrength. 

ii-  334— 33  7 
I.  594 
Bra/sy 


Frozen. 
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Brafs , how  made.  ii-  IO° 

How  filver’d  over  to  advantage,  i.  i 5 i 
Yields  an  offenfive  fcent.  i-  399 
Its  fpecific  gravity.  ii-  3 1 2 

Brazil-wood , various  colours  produced 
with  it.  ii.  92 

Bread , gives  a furprizing  heat  with  oil 
of  vitriol.  i-  $69 

The  air  it  affords.  ii.  365 

Preferved.  11-633 

Affords  a powerful  menftruum.  i.  34, 

49 

Externally  applied,  has  a medicinal  vir- 
tues. iii-  572 

Breajls,  to  cure  their  diforders.  iii.  610, 

61 1 

Bricks , made  to  manifeft  a magnetic 
virtue.  i-  5°4 

May  fpoil  by  cold.  i.  608, 609 

Briony-root , white,  its  external  virtue. 

i. 442 

Brittlenefs  given  to  bodies  by  tin.  iii. 

428 

Brimflone,  what.  iii-  2 73-  n. 

Sublimed.  iii.  267,  270,  271 

Its  vinegar  or  oil  how  obtained,  iii. 

270 

Analyfed.  iii.  271.  n. 

Obtained  from  antimony  and  oil  of 

vitriol.  iii.  272,  273 

Obtained  from  oil  of  vitriol  and  oil  of 
turpentine.  iii.  307,  393 

Diffolubie  in  oil  of  turpentine,  iii.  3 1 8 
Abounds  in  acid  fait.  iii.  370 

Affords  an  alkali.  iii.  37 1 

Obtain’d  from  vitriolic  bodies,  iii.  393 
A fait  of  it.  iii.  514 

Produces  heat  with  iron  and  water. 

iii.  5 30,  5 3 1 

Bruifes , remedies  for  them.  iii.  61 1, 

61 2 

Brutes , refemble  men  in  their  internal 
ftrufture.  ii.  '.46 

Bubbles  of  air  in  liquors,  ii.  426 — 429, 

432—434 

Exhibit  the  colours  of  the  rain-bow. 

ii.  70,  71 

Of  glafs  will  fuflain  a great  prelfure. 

ii.  371 

Produced  in  animals  tortured  in  the 
air-pump.  ii-54°j  5H 


Buckthorn-berries  afford  three  kinds  of 
pigments.  ii.  76,  79 

Bulimia , whence  and  how  cured,  i.696 
Burns , remedies  for  them.  iii.  581,588. 

612,613 

Butler' s-flone.  i- 49,  5° 

Butter,  its  manner  of  preparation,  i,  133 
Fluid  in  fome  countries,  i.  467.  iii.  404 
Whether  its  natural  ftate  be  that  of 
fluidity  or  confidence,  i.  466,  467 
Retaining  the  tafle  of  the  plant  fed 
on  by  the  cow.  ii.  233.  iii.  550 
Preferved.  ii  643 

Butter  of  Antimony,  what.  i.  386.  n. 
Diddl’d.  i.  427 

Precipitated.  1.306.  iii.  308 

A ftrong  acid.  iii.  557 

Stridfly  united  with  gold.  iii.  306 

Butterflies  will  procreate  without  their 
heads.  i.  28 

To  preferve  them.  i.  29 

Treated  pneumatically,  ii.  547,  6 01 


C. 


CAbbages , treated  pneumatically,  ii. 

607,  608' 

C abodes,  who.  ii.  45 

Calamine , turns  copper  into  brafs.  if  300 
Its  virtues  and  fpecific  gravity,  ii.  3 27 
Calcination , what.  i. 45.  n. 

Requires  the  afliflance  of  the  air.  iii. 

270 

Renders  bodies  black  and  white,  ii.  39 
Calculi  humani , their  virtue,  chymical 
analyfis,  and  fpecific  gravity,  i. 64. 

ii.  3 28 

Their  fcent  upon  attrition.  i.  493 
The  menftruum  for  them.  iii.  557 
Calf,  the  head  of  a monftrous  one  pre- 
ferv’d.  i.  31 

Calx  of  gold,  an  eafy  way  to  obtain  it. 

1 377 

Calces  in  precipitation  may  exceed 
the  weight  of  the  metal  diffolved. 

ii.  20 

That  of  mercury  varies  with  the  men- 
ftruum. ii- 47 

Of  metals,  what.  ii.  398,  399 

Calces  have  their  grains  made  fmooth- 
er  and  larger  by  fufion.  i.  380,  381 

Car- 
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Camelwi,  the  ftru&ure  of  its  eyes,  ii  1 64 
The  ufes  of  its  tongue  and  gums.  ii. 

1 s7 

Camera  obf cur  a,  what.  i.  287.  ii.  26,  30 
Camphire  diflipated  and  reftored.  i.  209 
Deftroy’d  and  reftored.  i.  25  1 

Diffolved  in  fpirit  of  wine,  and  reco- 
vered by  water.  i.  519.  iii.  348 
Made  fluid  by  heat.  1.312 

T urn’d  to  oil  by  Aqua  forth,  i.  3 r 2 

iii.  348 

Its  different  effedls  on  the  body.  i.  3 5 7 
Made  fluid  by  oil  of  vitriol,  and  again 
recovered.  i.  339,  544.  ii.  234 
Sublimed,  i.  426.  iii.  267,  270,  308 

Sublimed  in  vacuo.  ii.  605 

Very  exhalable.  i- 397 

Fixed  by  oil  of  vitriol.  1.25a,  385, 

386 

Retains  its  whitenefs,  tho’  expofed  to 

the  fire.  ii.  40 

Its  fmoke  tinges  glafs  black.  ii.  40 

Flames  not  in  vacuo.  ii.  522,  523 
The  foot  of  it.  iii.  26 7 

Long  kept  fluid.  iii.  404 

Fufed  by  an  exhalation.  i.  725,  726 

Canary-wine , a remedy  for  it.  i.  146 

Its  force  upon  rolling  the  containing 
cafk.  i.  289 

Affords  an  acid  fpirit.  iii.  383 

Cancers  cured.  i.  30,44,  55.  iii.  613 
Cane  will  ftrike  fire.  i.472 

Stain’d  like  tortoife-fhell.  i.  133 

Catikers,  to  cure.  iii.  6 1 3 

CannoWy  a large  one  made  of  the  trunk 
of  the  filk-cotton-tree.  i.  12 

Cant  bar  ides , how  they  affedt  the  blad- 
der. i.  38,  410.  iii.  563,  564 

■ the  cure  of  that  diforder.  i. 

38. n. 

May  operate  by  effluvia,  i.  444 — 447. 

iii.  571 

Capillary-tubes , the  rife  of  liquors  in 
them  whence.  ii.  448.  n. 

Capita  mortua  of  bodies,  diffimilar. 

iii.  322,  323 

Not  to  be  rejected  as  ufelefs.  iii.  346 
Brought  over  in  diftillation.  iii.  348, 
376,  377,  384,  422 
Thofe  of  mineral  waters,  iii,  514— 

5*7 


Carbuncles  fhine  in  the  dask.  iii.  148 — 

1 5Q 

Carrot-fee d,  its  medicinal  virtue,  i.  52 
Caf  ration,  a fubftitute  for  it  in  rams. 

i.  472 

Catarafts  cured.  i.  4,  44 

Ill  couched.  iii- 595 

Happily  couched.  iii.  596 

Catarrhs , how  accounted  for.  i.  32 
Caterpillars  in  vacuo.  ii.  545 

Cathartic , bodies  made  cathartic  by  a 
change  of  texture.  iii.  5 1 4 

Cattel , to  cure  difeafes  in  them.  i.  109, 

no 

Cedar , its  effluvia  turn’d  to  rofin.  i.  3 9 3 
Celerity , its  great  efficacy.  i.  472,  473 
Celejlial  bodies  not  immutable.  ii.  1 15 
Their  ufes.  ii.  1 5 1 , 157,160 

Prove  a divine  being,  ii.  159,  160.  n- 

168 

How  to  be  argued  about,  ii.  1 72 — 175 
Their  influence  upon  the  terreftrial. 

•ii-  34 — 36,  77,  89 
Cellars , whether  hot  in  winter,  and  cold 
in  rummer,  i.  575, 690,  698 — 702, 

707— 71 1 

Cements , for  crack’d  gla lies.  ii.  417 

For  air-pump  experiments.  ii.  475 
Their  ufe  in  glafs-grinding,  cutting  of 
diamonds,  &c.  i.  134 

One  for  water-pipes.  i.  148 

Centrobarrics,  their  ufe.  i.  126 

Cerufe , found  upon  the  fheet-lead  of 
buildings.  iii.  96 

Chalybeates , their  feat  of  operation,  iii. 

561 

Chance , what.  ii.  122 

Whether  chance  could  make  vege- 
tables and  animals.  ii.  16 1 

An  imaginary  being.  ii.  166,167 
Changes  in  bodies,  what.  i.  209 — 212 
Charcoal , a white  kind.  ii.  40 

May  have  ill  effects  when  ufed  for  fi- 
ring. i.418 

Its  ufe  to  polifh  brafs  and  copper.  i. 

*47 

Cherries , preferved.  i.  109 

Obtainable  the  fame  year  the  ftock  is 
engrafted.  i.  172 

Treated  pneumatically,  ii.  577 — 579, 

607 

Cheefet 


/ 


I N D 

Chtefe,  preferved.  ii- ^3  5 

Frozen,  and  differently  thaw’d.  1.604, 

605,  607 

Obfervations  upon  it  when  grown  rot- 
ten. i.  251 

Chickens  will  pip  in  the  e-gg.  ii.  470 

From  what  part  of  the  egg  they  pro- 
ceed. i.  • 39 

The  procefs  of  their  hatching,  i.  13, 
174,  247,  248 
Chilblains , cures  for  them.  i.  83.  iii.  644 
Chin-cough , a remedy  for  it.  iii.  579 
China , the  number  of  its  inhabitants. 

hi- 534 

Great  frofls  in  fome  parts  of  it.  i.  577 
China-ware , how  made.  iii- 423 

How  mended  when  broken,  i.  1 1 3 , 1 r 4 
Chinefe  have  little  feet.  ii.  43 

Take  the  celeftial  bodies  for  gods. 

ii.  1 1 4 

Chrijlianity  recommended  by  various 
prerogatives.  ii.  248 

Its  fwift  progrefs  foretold,  ii.  257,  258 
Arguments  for  it.  ii.  257,  258 

Chymijlry , a mechanical  account  of  its 
operations.  i.  45,  46.  n. 

Its  ufe  to  pathology.  i.  3 1 — 35 

Its  ufe  to  the  curative  part  of  phy He. 

i.  55,  &c. 

May  convert  noxious  medicaments  in- 
to wholefome.  i.  59,  60 

Improveable.  i. 67, 68, 70—  73,74 — 80 
How  trouble  and  charge  may  be  fa- 
ved  in  it.  i.  66 

Produdive  of  furprizing  things,  i.  68 

—70 

The  vulgar  chymiftry  unfatisfadory. 

i.  192,  193 

The  medicines  it  affords,  not  to  be  de- 
pended on.  i.  155,  154 

Its  productions  may  be  efteemed  na- 
tural. i.  239,  240 

Requifite  to  fhew  fome  ufes  of  the 
parts  of  animals.  ii.  193 

Reftores  the  forms  to  bodies,  ii.  236 
But  little  known.  iii.  294 

Its  Principles  what.  iii.  261 

Their  number  uncertain,  iii.  261,  294 

—297 

Its  medicines  fhould  be  Ample-  iii. 

584 — 588 
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The  ambiguity  of  authors  in  itcenflr 
red.  iii.  302,  303 

The  ufe  and  abufe  of  the  art.  iii.  328 
Improves  the  virtues  of  fome  things, 
and  deftroys  them  in  others,  iii.  335 
Cinnabar , its  compofition.  i.  223 

View’d  in  different  lights.  ii.  16.  n. 
Native,  the  ore  of  mercury,  iii.  138, 

306 

May  afford  fulphur.  iii.  394 

A fecret  in  medicine.  iii.  39 1 

Cinnabar  of  antimony , raifed  before  the 
butter.  i.  1 57 

Cinnamon  proving  purgative.  i.  94 

Robb’d  of  its  oil  in  the  Indies,  i.  1 5 3 
Cinnamon- drink.  iii.  6 1 4 

Circles , a ftrange  property  of  them.  ii. 

216 

Civet,  what.  i.  348 

Clay , a volatile  fait  from  it.  iii.  142,143 
Clock-making , a defed  in  it.  i.  136 
Clouds , their  colour  whence,  ii.  24.  n. 
Black  and  white  ones  in  the  antartic 
hemifphere.  1-295 

The  Magellanic  clouds.  i.  295 

May  refled  light  as  ftrongly  as  the 
moon.  ii.  1 1 6 

Diicoverable  by  the  hygrofeope.  ii. 

380 

To  what  height  they  may  afeend.  ii. 

454,  455.  iii.  23 
Paffed  thro’  in  defeending  from  the 
Alps.  iii- 59 

Rife  and  fall  as  the  weather  alters. 

iii-  73 

Clover-feed , why  fometimes  unfruitful. 

i- 153 

Cloves , their  growth  and  change  of  co- 
lour. ii.  46 

Robb’d  of  their  oil  in  the  Indies,  i.  1 3 3 
The  quantity  they  exhale.  i.  41 2 
Coagulation , produced  in  fluids,  iii. 358, 

559 

Inftances of  it.  iii.  130  — 133 

Coal , yields  an  oil  by  diftillation.  iii.  143 
Will  not  calcine  in  a dole  veflel.  iii. 2 70 
The  fmoke  of  a particular  kind  whi- 
tens linen.  ii.  49 

Cochineal,  to  heighten  its  colour,  ii.  74 
Various  colours  produced  with  it.  ii.  92 


Cocoa - 
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Cocoa-trees , their  juice  turns  fuddenly 


four.  i.  88 

At  the  bottom  of  the  fea.  iii.  248,  249 
Coition  of  humours,  what.  ii.  131 

What  in  urine.  ii- 13 1 

Coffee  proving  emetic.  i.  95 


Cobefion , whence,  i.  321.  n.  i.  346.  n.  iii. 

290,  291 

Coin,  to  examine  if  it  be  genuine,  ii.  3 7 2 

— 374 

To  take  off  its  image.  1.150,151 
Colcothar , its  folvents.  i.  536 

Medicinal,  and  reducible  to  copper, 
filver,  and  gold.  iii.  323,  422 
Sublimed.  i.  374 

Cold,  may  fometimes  perform  the  office 
of  heat.  i.  i 44 

Has  a precipitating  power,  i.  522.  iii.  60 
Difcoverable  by  the  icent.  i.  429 

Its  caufe  mechanical.  i-  5 3 ° — 559 
Mechanically  producible,  i.  301,  302. 

iii.  477»  478 

To  produce  a great  degree  of  it  at  any 
time.  _ i-55°— 553 

Cold  difiblutions  and  fermentations. 

i*  553*  n-  7 29 
Produced  by  a mixture  of  warm  bo- 
dies. i-  553 

Potential  coldnefs,  what  and  whence. 

i-  555 — 557 

Heads  for  an  experimental  hiidory  of 
cold.  _ i 573»  574 

Hard  to  be  rightly  informed  of  cold. 

i-  5 74 — 578,  579—584 
All  bodies  fufceptible of  it.  i.  588 

The  degrees  of  cold  in  feveral  bodies. 

i.  598 — 601 

The  tendency  or  direddion  of  cold.  i. 

60 1 , 602 

The  prefervation  and  deftruddion  of 
bodies  by  cold.  1.603 — 610 

Affedds  the  hardeft  bodies,  i.  596,  6o3 
May  expand  or  condenfe  liquors,  i. 

6 i o — 613 

Does  not  condenfe  water  in  freezing 
it.  ii.  252 

The  force  wherewith  it  expands  li- 
quors. i.  620 — 623 

Hinders  the  produddion  of  air  in  bo- 
dies. ii.  571 

Its  power  to  comprefs  air.  i.  626 — 

629.  ii.  553 


Its  fphere  of  addivity.  i.  629 — 63 1 

The  different  mediums  thro’  which  it 
may  be  diffufed.  i.  631 — 633 

Convey’d  thro’ a vacuum.  i.  63  2 
Adds  thro’  a hot  medium.  i.  632 


Affedds  oil  and  water  differently,  i. 

632 

Whence  its  apparent  effedds,  i 723, 

724 

Its  effedds  may  fubfiff  without  effici- 
ents. i.  638,  639 

Whether  pofitive  or  privative,  i.  640, 
647,  719—730 
Its  caufe  inquired  into.  i.  640 — 650 
May  hinder  the  fun’s  influence  on  the 
air.  i.  655 

Inftances  of  its  fudden  operations  on 
the  air.  1-655,  656 

Clears  the  atmofphere.  i.  656,  657. 


111.  90 

Coldnefs  in  the  air  not  proportioned  to 
the  climate.  i.  6 5 7 — 660 

How  propagated  by  winds,  i.  662 — 


Strange  effedds  of  it. 
Its  eftedds  on  fire. 

on  the  2ir. 

on  the  earth. 


665 

i.  665 — 673 
i.  665,  666 
i.  666,  667 
i.  667,  668.  iii. 


. 234 

on  water.  i.  668 

on  animals.  i.  668 — 673 

on  the  odours  of  bodies,  i.  677, 

678 

on  fermentation,  i.  67  8, 679 

on  liquors.  iii.  280,  281 

How  animals  are  kill’d  by  it.  i.  670 — 

671 

Whether  it  may  change  animals  white. 

i.  671 — 673.  iii.  64 
Evaporates  liquors  faff.  i.  677.  n. 
Separations  attempted  by  means  of  it. 

i.  679,  680 

Producible  by  a mixture  of  mineral 
bodies.  iii.  529 

Extremes  of  cold  and  heat  fuffer’d 
without  prejudice.  i 6 84- 

Enquiries  to  be  made  about  it  in 
northern  regions.  iii-  13,  14,  57 
Effedds  of  it  in  Hudfon' s bay.  iii.  52 
Violent  effedis  of  it.  iii.  56 

How  it  affedts  metals.  iii.  59—62 

Cold - 


I N D 

Coldnefs , a fymptom  in  fome  diftempers. 

i-  7 1 3 

Whereon  the  perception  of  it  de- 
pends. i.  713,  719,  720 

Whether  produced  by  the  breath  in 
expiration.  i.  714 — 716 

Golds,  eafily  caught  in  tender  conftitu- 
tions.  ii.  36 

Remedies  for  them.  iii.  614,  615 

May  happen  from  alterations  in  the 
air.  iii.  530 

Colic , to  cure.  i.  86,92.,  93.iii.615 — 618 
Colophony , how  made.  i.  281 

Kept  fluid  by  fpirit  of  wine,  i-  307 

Electrical.  i.  5 1 o 

Colourijh , what.  i.  1 1 3 

Colours , mechanically  producible,  i.  2 7 3 , 
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Diftinguifhable  by  the  eye  in  the 
dark.  1-429 

Difcoverable  by  the  fmell.  ii.  1 1 
What.  ii. 2.  & n. 

A diverfity  therein,  what  it  fignifies. 

ii.  1,  2 

Apparent,  what.  ii.  2 

Give  the  principal  rule  in  extrading 
tindures.  ii.  2 

The  fign  of  ripenefs  in  fruit.  ii.  3 

Denote  a difference  in  texture.  ib. 
Whether  they  depend  on  the  furfaces 
of  bodies.  ii.  5 — 14 

Whether  in  the  objeCt.  ii.  3.  & n.  23 

—27 

Proceeding  from  internal  caufes.  ii. 

3—5 

A prognoftic  of  the  plague,  &c.  ii.  3 

An  unufual  appearance  of  them,  from 


' a diforder  in  the  organ.  ii-  3,  4 
When  the  fame.  ii.  3.  n. 

Produced  by  preffure.  ii.  3.  n.  4 
Offenfive  and  pleafing.  ii.  4 


Whereon  they  depend,  i.  252.  ii.  5.  n. 

26.  n. 

Whence  in  all  natural  bodies.  ii. 

104.  n. 

Various  in  the  fame  fubjed.  ii.  1,8,9, 
24.  27.  n.  59—63 
Vary  with  motion,  fituation,  bfc.  ii. 

9>  26,  30,  35,  64 
Thofe  of  the  rain -bow  in  cryftal  and 
a touch- ftone.  ii,  6 

VO  L.  III. 


E X. 

In  very  thin  fubftances.  ii.  70,7 1 , 1 04 
Diftinguifh’d  by  a blind  man.  ii.io — 1 3 
Their  relation  as  objeCts  of  fight  and 
touch.  ii.  11.  n. 

Whence  permanent  in  natural  bodies. 

ii.  1 3 — 1 5.  n.  19,  21 
Suddenly  alterable,  i.  520.  ii.  14 — 20 
Inftantly  generated  and  deftroy’d.  ii. 

83,  84 

Produced  in  limpid  liquors.  ii.  83 

— 86 

Different  ones  produced  by  a colour- 
lefs  ingredient.  ii.  88 — 91 

Changes  of  them  produced  by  water. 

ii.  14,  24.  n.  91 
Whence  changed  in  liquids,  ii.  24.  n. 
Whether  objeCls  are  coloured  in  the 
dark.  ii.  20 

Emphatical,  whether  real  or  imagi- 
nary. ii.  23 — 27 

Emphatical  will  compound.  ii  27 
Varied  by  changing  the  afper'ty  of 
bodies.  ii.  20 

Varied  by  acids  and  alkalies,  ii.63,64, 

7 1 — 75> 82 

Why  varied  by  the  fame  acid.  ii.  80 
As  real  as  echoes  or  founds.  ii.  24 
Of  men,  vary  with  the  climate,  ii.  42 
— 45.  iii.  64 
The  colour  of  the  hand  deep  under 
water.  ii.  15.  n. 

Appearing  various  in  oils,  tsc.  ii.  18,71 
Red,  blue,  and  green  compole  a dun. 

ii.  27.  n.  28.  n. 
Depend  noton  fubftantial  forms,  ii.49 
Many  changes  of  colour  from  one  in- 
gredient. ii.  51  -54 

Compounded.  ii. 5 5 , 56,  65  —67 
Made  to  vanifh  by  light.  ii.  57,58 

On  paper  viewed  by  candle-light. 

ii.  58 

The  fimple  and  primary  but  few.  ii. 

65,  1 04.  n. 

The  number  of  their  combinations 
great.  ii.  65,  92 

Of  vapours  from  limpid  liquors,  ii. 

67,  68 

Their  mechanical  ufe,  whereon  it  de- 
pends. ii.  68 

Communicated  largely,  in  proportion 
to  the  tinging  ingredient,  ^ ii-  74 
U u u u Whence 
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Whence  changed  in  digeftion,  &c.  ii. 

77,  94,  95 

Apt  to  degenerate.  ii.  79 

Changed  and  introduced  by  the  air. 

ii.  79.  iii-  64,  65 — 68,84 
Afforded  by  the  fumes  of  various  bo- 
dies. ii.  80,  8j 

Produced  by  a particular  arrangement 
of  parts.  ii.  92 

Various  ones  produced  in  different 
parts  of  the  fame  liquor,  ii.  92—94 
How  they  depend  on  light  and  (hade. 

ii.  92 

Not  modifications,  but  original  pro- 
perties in  light.  ii.  104.  n. 

In  the  receiver  of  the  air-pump.  ii.  5 1 1 
Adventitious  in  gems.  iii.  105  — no 
How  obferv’d  to  belt  advantage,  iii. 

5°7,  508 

Comets , are  above  the  moon.  ii.  115,252 
Their  ufe.  ii.  173.  n.  iii.  77.  n. 
Why  they  move  not  in  the  Zodiac. 

ii.  195.  n. 

Ccmpafs , the  fea-compafs.  ii.  135,  136 

Made  to  point  fouth,  and  weft  by  a 
thunder-  ftorm.  iii.  33 

Compoftion , may  difcover  the  ingredi- 
ents of  bodies.  iii.  424 

May  be  greatly  varied  with  few  in- 
gredients. iii.  265,  266 

Condenfation,  explain’d.  ii-  666,703 

The  proportion  obferved  in  that  of 
the  air.  ii.  670 — 672 

Whence  in  liquors.  i.  684,  685 

The  condenfation  of  liquors  by  the 
cold  of  England.  i.  599 — 601 

A Condenfer  defcrib’d.  ii-  5 5 8,  559 

Congelation , how  it  affedts  fome  fluids. 

h 168,  395,  396 
The  great  force  of  it.  i.  478.  ii.  459 
Whence  it  may  proceed.  i.  5 5 9 . n. 
Artificial,  how  practicable  with  vari- 
ous fubftances.  i.  588 — 59.2 

A natural  kind  produced,  like  the  ar- 
tificial. i.  592.  n. 

Expands  liquors.  i.  6 1 o — 6 1 3 

A new  method  to  eftimate  its  force. 

i.  626 — 629 

Conic-  Sections i the  notion  of  them  in- 
adequate. ii.  223 

Confidence , whence  its  difference  in  bo- 
dies. 1.  346,  347,  n. 


Confumptions , to  cure.  i.  85,  99.  iii. 

491,492,618 
Contagion , by  effluvia.  i.  437 

Contufions , to  take  away  the  decoloura- 
tions of  them.  i.  442 

Convulfions , whence  to  be  accounted  for. 

ii.  462 

To  cure.  iii.  618,619 

Copper , madewhitelike  filver.  i.253, 262 
Diftill’d  with  fublimate.  i.  252 — 255 
Made  inflammable  and  exhalable.  i. 

253-  hi-  395,  396,  544 
Alter’d  in  colour  and  texture  by  ful- 


phur.  i.  454 

Yields  fcales  in  cooling,  i.  289,  488 

To  cafe  iron  with  it.  i.  522 

How  precipitated.  ib- 

Dilfolv’d  by  boiling.  i.  528 

Diflolves  in  oil  and  milk.  i.  532 

Differently  diffolv’d  by  different  men- 
ftruums.  i.  458,  537.  ii.  97 


DifTolv’d  in  fpirit  of  human  blood. 

iii.  478 

Some  that  afforded  gold  and  filver.  i.  1 57 
A fubtile  divifion  of  a grain  of  it.  i. 

408,409,413 
Diflolves  in  fpirit  of  fait,  but  preci- 
pitates not  by  an  urinous  fpirit. 

i.  521 

Melts  white  with  tin.  ii.  48 

Yields  a blackifh  calx.  ii.  95 

Its  calx  tinges  glafs  green  and  blue. 

ii-  98 

Affords  a blue  fublimate.  ii.  97 

Made  to  give  only  a green  folution. 

ib . 

Made  to  refemble  gold.  i.  454.  ii.  100 
How  turn’d  to  bra  fs.  ib. 

Difl'olv’d  in  Aqua  fortis.  ii.  ioi 

Impregnated  with  the  flame  of  ful- 

phur.  ii.  388 

Gains  in  weight  from  the  fire.  ii.  3 89, 

39z, 393 

Lofes  of  its  weight  in  cooling,  ii.  452 
Mix’d  with  tin,  augments  the  fpecific 
gravity  of  the  whole.  ii.  492 

Treated  pneumatically  ii.  624 

Its  proper  folvent.  iii.  432,433 

Eafily  obtain’d  from  vitriol,  iii.  272 

Its  mercury  and  fulphur  green,  ii.  97. 

iii.  297,  298,  399 

Gain’d 
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Gain’d  from  the  Caput  mortuum  of 
fulphur.  iii.  34^ 

Made  to  yield  a tranfparent  liquor. 

iii.  509 

May  be  raifed  in  diftillation.  iii.  543 
Productive  of  excellent  remedies,  iii. 

5 37 

Coral,  how  it  aCts  in  the  body.  i.  101 
A foft  fea- plant.  i.  244,  340  & n. 

341.  iii.  248 
A folution  of  it  coagulated.  i.  345 
Red,  its  fpecific  gravity.  ii.  327 
Factitious  coral.  ii.  329 

With  vinegar  i?i  vacuo  ii.  472,  473 
Carried  over  in  diftillation.  iii.  348 
Coriander- feed , how  corrected,  i.  141,142 
Cork , view’d  thro’  a microfcope,  ii.  6 
Corn , made  to  profper  in  an  extraordi- 
nary manner.  i.  107, 1 10 

Corns , to  cure.  iii.  619,  620 

Correctors  in  medicine,  the  fecret  of 

them. 

Corrofibility , what  i.  534 

Its  theory.  i.  303,  304,  534,  535 
— — — — — confirm’d  by  experiments. 

i*  535 — 537 

Corrofivenefs , what.  i.  526 

Its  theory.  i.  526,  527 

■■■■  — confirm’d  by  experiments. 

i*  52-7 — 5 34 
Deftroy’d  in  liquors.  i.  530,  531 

Ccrrofives , their  ufe  in  preparing  medi- 
cines. i.  303,  304 

Corruption , what.  i.  209 — 212 

EfFeCts  of  it  in  fugar,  plaifters,  un- 
. guents,  b‘c.  iii.  68 

Cofnical  fufpicions.  i.  290—296 

Cojlivenefis  to  remedy.  iii.  620 

Coughs , an  uncommon  caufe  of  one 

found  upon  difleCtion.  i.  447 

Remedies  for  them.  i.  94,  99 

Cow-heel , its  bones  boil’d  tender,  ii.  65 1 
Crabs-eyes , what,  and  where  generated. 

i.  32,  170.  fcf  n. 
To  find  their  peculiar  nature,  i.  57 
The  ufe  to  the  creature,  i.  170.  n. 
Cramp , to  cure.  iii.  573,  621 

Craw -fijh,  obfervations  upon  the  lofs  and 
renewal  of  their  claws,  i.  29.  £5*  n. 
Petrified  in  an  inftant.  i.  245 

.Anatomical  obfervations  on  them. 

i.  170 


I ncluded  in  vacuo.  ii.  533,  534 
Cream , preferv’d.  ii.  634 

Creation , what.  ii.  222 

That  of  the  world,  i.  10.  n.  18.  ii. 
iii,  1 1 7,  1 34>  147— *49»  *7°, 
171.  iii.  263,  264 
The  defigns  of  it.  i.  9,  10 

Crifes , what,  ii.  129 

How  perform’d,  ii.  129 — 133 

Moft  frequent  in  acute  difeafes.  ii.  129 
Procurable  by  the  mechanifm  of  the 
body.  ii.  129,  130 

Happening  after  death.  ii.  130 

Some  falutary,  others  prejudicial,  or 
mortal.  ii.  13° 

T wo  methods  of  them.  ib. 

PerfeCl,  and  imperfeCt.  ib. 

Seldom  perfect.  ib. 

The  conditions  of  a perfeCt  crifis.  ib. 
May  prove  difeafes.  ii.  1 3 1 

Sometimes  ftrangely  made,  ii.131, 132 
Periodical  ones.  ii.  13  2 

Artificial  crifes.  ib. 

Happen  fometimes  by  the  interven- 
tion of  fpiritual  beings.  ii.  133 
Crocus  mart  'is , how  prepared  to  advan- 
tage. i.  134,  371 

Whether  diffolvable  in  fpirit  of  fait, 
or  oil  of  vitriol.  i.  536 

Crocus  metallorum,  how  made.  iii.  577 
Lofes  little  in  communicating  its  eme- 
tic virtue.  i-  102,  41 1,  412.  iii. 
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Crucibles , porous  and  previous  to  fome 
bodies.  i.  452 

Vitrified  by  the  fire.  iii.  280 

Cryfial , eleCtrical,  and  hard  to  calcine, 

i-  399>  5 1 3 

Will  ftrike  fire.  i.  4 .7  3 

Turn’d  from  tranfparent  to  white. 

ii-  i7»  33 

Of  the  rock,  its  fpecific  gravity,  ii-  315 
Its  hardnefs.  ii.  1 1 9 

Its  growth,  iii.  no — 103,  122,127 
Tinged  of  a fine  red.  iii.  105 

Of  other  colours,  i.  454.  iii.  109,110 
One  part  of  a piece  green,  and  the 
other  colourlefs.  iii.  1 09 

Water  contain'd  in  a piece.  iii.  1 1 o 
Made  a ftandard  for  the  weight  of 
gems.  iii.  1 19 

U u u u 2 Cry- 
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Chryflalllzation , whence.  i.  46.  n. 
The  phenomena  of  it.  i.  241 — 243, 

260 

Accounted  for.  j.  243,244.  n. 

The  manner  of  it.  iii.  133,  134 
Chryjials , their  figures  in  various  faline 
bodies.  i.  241 — 2.45,  425,  426 
Of  filver, geometrically  figured. iii.  1 14 
Their  formation  render’d  vilible.  iii. 

i»5 

Made  infipid.  i.  539,  540 

Cugoli,  yield  a ftrong  fcent.  i.  3 99 , 494 
Cupellation  of  filver.  iii.  290 

Cupels , gain  in  weight  by  ignition,  ii.  390 
Cupping-glaffes , their  phenomena  ex- 
plain’d. ii.  502,503 

May  raife  a great  weight,  ii.  502,  503 

Curves  defcribed  by  compound  motions. 

i.  1 89 

Cujlom , the  power  of  it.  ii.  369 

Cuts , to  take  off  their  impreflion.  i.  1 3 6 
Cyder , improved.  i.  115,  116 

May  permeate  ftone-bottles.  i.  452 
Made  to  fmell  of  garlic  by  muftard- 
feed.  i.  242 

D. 

DAucus-feed , gives  the  tafte  of  lem- 
mon-peel  to  ale.  i.  542 

Damps  in  mines,  regular  and  irregular. 

iii.  5 3 1 

T o recover  perfons  diforder’d  by  them. 

iii.  49 

Dead-bodies  preferved.  i.  605,  610 

Dead-man's  hand,  its  medicinal  virtue. 

i.  86 

Deafnefs , remedies  for  it.  iii.  642,  643 
Death , unjuftly  efteemed  a pofitive  be- 
ing. ii.  108 

Declination  of  the  needle,  firft  obferv’d. 

2.  141, 174 

Obferved  at  various  places.  i.  294 

Deer , how  long  their  fcent  will  lie. 

i.  414,  429,  430 

White  ones.  i.  672 

Demonjlrations , in  geometry  regard  not 
objections.  ii.  226,  227 

Denfity  of  the  planets.  ii.  1 60.  n. 

Dentifrices.  iii.  666  — 668 

Dcs-Carts,  his  notion  of  the  eilence  of 
body,  ii.  1 3 8 


His  notion  of  final  caufes.  ii.  252 — 159 
His  philofophy  not  phyfically  proved. 

ii.  156 

No  Atheift.  ii.  158,  159 

Devil , painted  white.  ii.  44 

Dew,  gives  a ruft  to  metals.  iii.  31 
Diabetes,  remedies  for  it.  i.  8r.  iii.  573, 

62 1 

Diamonds,  what.  iii.  265.  n. 

Eledtrical.  i.  399,  402.  iii.  r 25,  126, 


1 47 

Excited  by  friCtion.  i.  401,493,494 
Made  to  fhine  in  the  dark.  i.  494. 

iii.  iss.Cifn.  126 
Generated  fucceflively.  i.  462.  iii.3  3 8 
Their  weight  and  hardnefs.  i.  4 5 1 
A proof  of  their  hardnefs.  iii.  144 
Thofe  of  the  old  rock  the  hardeft. 

iii.  145 

Not  equally  hard.  i.  462,  463, 

Differ  in  weight.  iii.  1 1 r,  145, 

Heavier  than  cryftal.  iii.  1 1 1 

Their  fpecific  gravity.  iii.  145 

Ufed  for  emery.  i.  135 

An  inteftine  motion  in  their  parts. 

i.  462,463,  492 
Odd  phenomena  of  them.  i.  462, 463 
A cloudy  one  made  clear.  i.  462 

Will  ftrike  fire.  i.  473 

Will  crack  fpontaneoufly.  i.  492 

T 0 difcover  whether  they  be  genuine, 
i.  5 1 3?  5 1 4-  iii- 10 ^ 55a  1 56-  n. 


172..  n. 

Their  figure,  iii.  10 1,  r 1 8,  145 — 147 
( Cornijh ) their  figure,  iii.  101,117, 

r 18 

A grain  in  them.  iii.  104,  146,  147 
Of  various  colours,  ii.223.  iii-  i°8, 

146,  147 

Clouded.  iii.  ,1  it,  120 

Mines  of  them.  iii.  122 

The  foil  affeCts  their  water,  iii.  1 1 2 
Were  once  fluid.  iii.  123 

Maintain  commerce.  iii.  144 

Pulverable  in  a mortar.  iii.  145 

Attracted  by  the  load-ltone.  iii.  147 
An  account  of  one  that  was  remar- 
kably luminous.  iii.  152 — 155 
Diaphragm,  its  ufe.  ii.  463,464 

Diarrheas , remedies  for  them.  iii.  580 
Digejlion , the  rationale  of  it.  i.  46.  n. 

Diffe- 
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Differently  perform’d  in  different  crea- 
tures. i-  29.  ii-  1 86 

How  performed  in  animals,  i.  306,307 
Digejlors,  boiling  pradtifed  in  them. 

ii.  650,  65  1 

Dipping-needle , its  phenomena  uncer- 
tain. i.  1 26 

Applied  to  difcover  the  longitude. 

i.  1 26.  n. 

Difeafes , from  imagination.  i.  90 

Curable  by  medicines  apparently  op- 
pofite  to  them.  1.98,99.111.572 
Apparently  contrary  ones,  may  have 
the  fame  cures.  i.  103,  104 

Many  phenomena  of  them  illuftrated. 

ii.  141 

Hereditary,  their  long  continuance. 

ii- 1 44,  H5 

Some  imputed  to  witchcraft,  ii.  146, 

H7 

New  ones,  what.  iii.  542 

• whence  they  proceed,  i. 

294.  iii.  542  -544 
How  caufed  by  remedies  ufed  for 
their  cure.  id.  555 

Their  caufes.  iii.  558,  559 

Upon  what  they  principally  depend. 

iii.  565 

Curable  by  various  mechanical  alte- 
rations in  the  body.  iii.  546 — 600 
Dijfolution , whence.  i.  46.  n. 

Depends  upon  mechanical  principles. 

i*  53 1 

Different  kinds  of  it.  i-  5 33 

Dijiances , taken  by  founds.  i.  138 

Diflillatiou , the  rationale  of  it.  i.  46, 

386.  n.  iii.  278 
Performable  by  the  fun’s  heat,  and 
that  of  horfe-dung.  i.  7 1 

How  pradlifed  in  vacuo.,  ii.  564,  565, 

648,  649 

Leaves  the  colours  of  the  ingredients 
behind.  ii  8x 

Compounds  bodies  a-new.  iii.  356 — 

363 

Diftill' d liquors,  why  turbid.  ii.  298 

Divers,  why  commonly  unhurt  in  deep 
waters,  ii.290,  354.  fcfn.  355  — 

359 

How  long  they  will  remain  under  wa- 
ter. ii-  470,  471 


Women-  divers, how  known  from  other 
women.  ii-3  54 

Diving , how  pradtifcd  at  fea.  i.  1 28  ef 

n.  130 

The  defedt  in  the  art.  i.  1 30,  136 
Engines  for  it.  ii.  468,  470,  47  1 
The  ufe  of  fponges  in  diving,  ii.  47 1 
How  to  dive  fecurely  in  a ftorm.  iii. 
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Divifibility  of  matter,  inftances  of  it  to 
a furprizing  degree,  iii.  197 — 200, 
476,  477,  5 15 — 5 1 7 
Dogs,  their  fagacity  and  exquifite  fcent. 

i.  414 

Dog-wood,  its  ufe  in  fifhing.  i.  137 
Dondos , who.  ii.  46 

Dough,  the  air  it  affords,  ii.  568,  569 
Drebell,  his  engine  for  failing  under  wa- 
ter. ii.  468 

Drink,  an  inftance  of  one  who  ufed 
little.  i.  306 

Froze  in  cellars.  i.  700 

How  prefer ved  in  Rujfia.  ib. 

Dropfy , the  nature  of  the  fluid  that 
caufes  it.  i.  33 

In  goats  how  cured.  i.  87 

Remedies  for  it.  i.  98.  iii.  607,  621, 

622 

Drowning,  compared  with  the  want  of 
air.  ii- 535,  5 36 

Drugs,  greatly  adulterated.  i.  155 
Ducks  in  vacuo.  ii.  527,  728 

Drown’d.  ii- 536,  537 

Dung  of  a ftone-horfe,  its  medicinal  vir- 
tues. i.  64 

Dying,  how  improveable.  ii.  74—77 
Whether  blacks  will  dye  a lighter  co- 
lour. ii.  48 

Cloth  firft  dyed  blue,  how  turn’d  yel- 
low. ii.  68 

Dysenteries,  remedies  for  them.  i.  92.. 

iii.  58c,  585,  586 

E. 

EArth,  an  account  of  its  creation, 

i.  10.  n. 

Its  circumference.  i.  10,  1 1 . Id  n. 
Relative  magnitude.  i.  m.  & n.  ii. 

266 

Its  motion.  &115,  116,  267 

Affords 
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Affords  light  to  the  moon.  ii - 1 1 6 
Earth  railed  into  the  air.  i.  434 

The  earth  a magnet.  i.  290.  iii.  524 
May  communicate  with  the  celeftial 
bodies.  i.  291  — 296- 

Slow  changes  in  its  body.  i.  292 

Whether  cold  or  hot.  i.  642,  643 
Whether  the  fame  with  afhes.  ii.  230 
A red  earth  containing  metals  and 
gems.  ii.  324 

Dug  from  under  a pigeon-houfe,  di- 
ftill’d.  i.  106 

Medicinal  earths  to  be  enquired  after. 

i.58,  39 

How  to  be  obferved,  towards  giving 
the  natural  hiflory  of  a country. 


iii.  6 

Contains  various  unknown  bodies  in  its 
bowels.  iii.  76,  89,  237 

Its  body  increafes.  iii.  77.  n. 

Different  regions  below  its  furface. 

iii.  232 — 240 
The  temperature  of  its  regions,  iii. 

233,  234*  234—  236.  236—240 
Fires  in  the  bowels  of  the  earth,  iii. 

236 — 238 

Earth,  the  principle.  iii.  300 

W hy  fo  efteemed.  iii- 41  8, 436 

Heterogeneous.  iii.  418 

Producible.  iii.  4 1 7 — 4 2 2 

Obtain’d  from  fpirit  of  wine.  iii.  421 

from  nitre.  ib. 

• from  fait  of  tartar,  iii.  374, 


375>42i 

No  natural  earth  elementary,  iii.  422, 

423 

Earth  that  afforded  an  urinous  fpirit. 

iii.  368,  423.  523 
A white  kind  containing  lead-ore.  iii. 

506 

Difference  in  feveral  parts  of  the  earth 
as  to  fertility  and  healthinefs.  iii. 

522—525 

May  yield  effluvia  undifcoverable  by 
fenfe.  iii.  524 

Earthen-vejj'eis , their  porofity.  i.  452 
Earth-quakes , whence,  i.  479.  iii.  2 1 3m. 
Their  great  extent.  i.  479 

Turning  wine  four.  i.  88 

Ebullition , no  argument  of  heat.  i.  554, 

555.  iii.  436 
Of  liquors  m vacuo . ii.  473.-  474 


Not  always  the  effedd  cf  alkali  and 
acid.  iii. 432.  n.  436 

Echoes,  their  ufe  at  fea.  i.  1 38 

Eclipfes , their  caufe.  i.  188 

Efteemed  fupernatural.  ii.  117 

Eels,  their  flefh  in  vacuo.  ii.  541 

Vinegar- eels  in  vacuo.  ii.  602 

Their  chymical  analyfis.  iii  285,286 
Effervefcence , not  owing  to  alkali  and 
acid.  hi.  432,433,  436 

Effluvia,  proceed  from  all  forts  of  bo- 
dies. i*  397 — 399 

Odoriferous  bodies  may  go  off  in  them, 

i.  398 

Their  great  fubtility.  i.  404 — 416,545 
Their  effects  on  bodies,  i.  4 1 o,  4 1 1 , 

. .4?6 

Of  the  earth.  i.  41 1.  iii.  76 

Copious  effluvia  may  fcarce  leffen  the 
weight  of  bodies.  i.  4 1 1 

Of  animals,  how  they  affedd  dogs. 

1-414 

Their  great  power  and  efficacy,  i. 

4 1 6 425 

How  they  may  add  on  bodies,  i.  4 1 6, 

417 

Some  very  fubtile  and  penetrating. 

i.  41 8 

Thofe  of  fome  minerals  dangerous. 

i.  418 

May  add  as  folid  bodies.  i.  422.  n. 
Their  determinate  nature.  1.425  — 

438 

May  retain  the  nature  of  the  emitting 
body.  i.  425 — 429 

May  affedd  the  touch  i.  428,  429 

Some  affedd  not  man,  but  other  crea- 
. tures.  i.  429,430 

Iffuing  powerfully  from  a dry,  firm, 
and  cold  body.  i.  430 

Copioufly  emitted  from  confiftent  bo- 
dies. iii- 355 

Their  coalitions  and  refulting  changes. 

i-  43i,  4 32. 

Adding  upon  each  other  in  the  air.  ib. 
How  they  may  caufe  meteors  and 
difeafes.  i-432 

Wholefome  effluvia  in  the  air.  i.  43  3 

434 

Adding  at  a diftance.  i.  437,438 
Strange  effedls  of  them.  i.  450.  n. 

From 
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From  the  operations  of  the  air.  iii.  77 
Excited  by  the  fun.  iii- 79 

May  alter  the  weight  of  the  atmo- 
fphere.  iii.  86,  87 

Alter  the  conftitution  of  the  air.  iii. 

521—544 

The  caufe  of  antipathies.  iii.  87 
Receptacles,  or  attradfives  of  them. 

iii.  87,  88 

To  difcover  them  in  the  air.  iii.  88,  89 
Afforded  by  pebbles.  iii.  1 2 5 

Thofe  that  impregnate  the  air  diftin- 
guifh’d.  iii.  521 

May  enter  the  pores  of  bodies,  iii.  5 26 
May  pafs  thro’  fome  bodies,  and  not 
others.  iii.  526 

Imperceptible  to  fome  bodies,  i.  290 
May  infedt  our  aliment,  iii.  527,528 
Harmlefs  effluvia,  may  by  mixture 
become  noxious.  iii.  531,  532. 

Appearing  in  the  form  of  croffes  on 
linen.  iii.  538,  539 

Even  metals  may  afford  them.  iii. 5 44 
Their  great  effedfs  on  the  body.  iii. 

. 55* 

Eggs , emit  effluvia.  i.  3 98 

Are  porous.  i.  441 , 443,  447 

The  procefs  of  their  incubation. i.  247, 

248,  408 

A mark  of  their  ftalenefs.  i.  441 
Detain’d  in  vinegar.  i.  443 

Salted  in  a particular  manner,  i.443 
Frozen  and  thaw’d.  i.  603 — 605 

Their  confiftence  in  the  hen.  I.  3 3 7 
Included  in  vacuo.  ii . 43 4 

Roafted  philofophically.  ii.  36 

May  fuftain  a great  preffure.  ii.  370, 

37 1 

A difference  caufed  in  their  whites 
by  agitation.  ii.  3 1 

Of  animals,  fwallow’d  with  water,  ii. 

144 

Elajilcity , its  caufe  mechanical,  i.  492, 

493.  ii.  125 

Eafily  acquir’d  and  deftroy’d.  ii.  125 
Loft  by  the  exercife  of  itfelf.  ii.  125 
Wherein  it  confifts.  ii.  1 26 

Whether  it  depends  on  the  air.  ii.487, 

488 

In  glafs,  an  effedt  of  the  fire.  ii.  1 26, 

1 27 


An  elaftic  body  bent  in  vacuo,  ii.  487, 

488 

Electricity,  produced  mechanically,  i. 

506—514.  510— 514 
The  hypothefes  advanced  to  folve  its 
phenomena.  i.  506,  507 

What  bodies  are  endow’d  with  it.  i. 

399a  51 1. n.  513 
Electrics , exhalable.  i.  397 

How  excited  by  attrition.  i.  420 
Seldom  attradt,  unlefs  excited,  i.  507 
Require  a polifh.  i.  508 

Have  their  effedfs  weaken’d  by  cloudy 
weather.  i.  508 

Abound  in  fubtile  matter.  ib . 

One  that  moved  a needle.  ib. 

May  attradt  fmoke.  i.  508,  509 

Attradt  all  bodies  indifferently,  i.  509 
Whether  they  attradt  fire  and  flame,  ib. 
The  manner  wherein  they  adt.  i.  509, 

510 

The  adtion  reciprocal  between  the 
eledtric  and  attradted  body.  i.  5 1 o 
All  afford  light.  iii.  156.  n. 

EleCtrum  of  the  antients,  what,  i.232 
• miner  ale  Paracelfiy  a cure  per- 
formed by  it.  i.  8 r 

Elements , what.  iii.  261 

Tranfmutable.  i.  267 

Whether  they  have  their  places  af- 
fign’d  them-  ii.  123,  124 

Their  number  uncertain.  iii.  261. 
Whether  compofed  of  mixed  bodies. 

iii.  262 

Four  not  always  obtainable  by  fire. 

iii.  263 

Which  the  moft  ufeful.  iii.  299,  300 
Elephants , weigh’d  and  compared  with 
mites.  i.  1 2 

Their  teeth  weigh’d.  i.  1 2 

How  affedted  by  red  objedls.  i.  485 
Elixir , effedts  of  the  grand  elixir,  i.  372. 

iii . 292,  430 

Not  pretended  to  by  Helmont.  i.  382 
Effedts  of  an  anti-elixir.  i.  78 

Helmont’ s Elixir  Proprietatis.  i.  75 

Embofs’ d-wcrk  on  metals,  to  caft  it  off. 

i.  152,  153 

Emeralds, how  counterfeited. i.45  8.  ii.i  co 
How  they  grow.  iii.  109 

Of  various  coleu rs.  ib. 

Emery , 
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Emery , how  fitted  for  the  purpofes  of 


artificers.  i.  i 3 4 

Its  weight  compared  with  its  hard- 
nefs-  i.  45  1 

Has  metalline  parts.  i.  45  3 

Its  lpecific  gravity.  ii.  3 1 5 

Emetic  drops.  iii.  674 

Empyema , its  matter  difcharged  by  the 

out-lets  of  the  body.  i 448 

A remedy  for  it.  iii.  581 

Eupyreuma , what.  i-  547 


Not  always  offenfive  to  the  fmell. 

i-  547 


Endemial  difeafes,  what.  iii.  525 

Whence  they  proceed,  iii.  523 — 529 
EngliJ, h and  Danes  why  whiter  than  Pcr- 
tugueze  and  Spaniards.  ii.  42 

Ens  primum  of  baulm,  its  preparation 
and  virtues.  i.  75 

Ens  veneris , how  prepar’d,  i.  374.  iii. 

589,  656,  657 
Its  virtues.  i.  79,97.  iii.  589,  590 
Epicurus , his  fyftem  of  philofophy  de- 
fective. i.  20 — 23.  ii.  271 

Epidemical  difeafes , owing  to  fubterra- 
neal  effluvia.  iii.  529 — .541 

Their  duration,  progrefs,  and  ceffa- 
tion,  whence.  iii*  532 

Epilepfy , how  cured,  i.  65,  89.  iii.  315, 

633>  634 

Eryfpelas , how  cured.  iii.  622 

EJfay-Inflrume?it  described,  ii.  3 7 2 , 3 7 3 
Etching , the  art  of  it.  i.  23  2 

Upon  iron.  i.  528 

Evidence , to  be  demanded  for  propo- 
fitions.  ii.  21 1,  212 

Of  perception.  ii.  220 

Excoriations , to  cure.  iii. 622,  623 

Exhalations , coloured  ones  raifed  from 
the  earth,  and  feveral  bodies,  i.  427 
Taking  fire.  i.  704 — 706 

Rife  from  the  lower  earth  into  the 
upper.  i.  706, 707 

To  what  height  they  may  afcend.  ii. 

454,455 

Varioufly  affedling  metals*  iii.  29,  3 1 
May  uniformly  affedt  the  air.  iii.  45 

Of  clove-trees  wholefome.  iii.  71 

May  caufe difeafes.  iii.  72,  85 — 89 
How  they  may  caufe  the  plague,  iii. 7 3 
Fretting  the  wooden- work  of  mines. 


iii.  93 


May  tinge  gems.  iii.  139  — 140 

Some  heating,  and  others  cooling,  iii. 

237,238 

Exijlence  of  things,  how  known,  ii.  203, 

21  2 

Whether  feparable  from  effence.  ii. 

221 

Experience , different  kinds  of  it.  ii.  249, 

230 

Whether  it  corredfs  reafon.  ii.  262 
Experiments , why  they  may  fail  of  fuc- 
cefs.  i.  1 5 3 — 1 81 

Explofions.  experiments  relating  to  them. 

iii.  210 — 219 
External  remedies  recommended,  i.  7 3 

— 82,  444 

Their  efficacy,  iii*  549,  555,  570 — 

576 

Manner  of  operation,  iii.  570 — 577 
Extracts,  the  bell  way  of  making  them 
from  vegetables.  ii.  3 3 5 

Eyes,  the  wifdom  exprefs’d  in  their 
ftrudture.  ii.  1 6 1 — 165,177,178 
Compared  to  a telefcope.  ii.  178 

No  judge  of  diftance.  ii.  201 

How  diiledled  to  advantage,  i.  681. 

ii.  240 

How  employ’d  in  philofophy.  ii.  262 
Frozen.  i.  607,  681 

Remarkably  diforder’d.  iii.  593 — 600 
Capable  of  great  dilatation  without 
prejudice.  iii.  598 

Widen  in  the  dark.  iii.  600 

The  appearance  of  fire  before  them. 

iii.  598*599 

Remedies  for  diforder  in  them.  iii. 

623 — 633 


F. 

F Ailing  bodies , the  ratio  they  obferve. 

i.  i2i,  123 

Defcend  with  equal  velocity,  i.  1 14 
Falling  of  the  fundament , to  remedy. 

iii.  636 

Falling-Sicknefs , remedies  for  it.  i.  65, 
89.  iii.  315,  633,  634 
Fear , changing  the  colour  of  the  hair. 

i.  90 

Feathers  exhibit  the  colours  of  the  rain- 
bow. ii.  71 

Fer- 
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Fermentation , if  in  the  blood,  i.35.  iii.563 
Adis  with  violence.  i.  289 

How  aftcdled  by  cold.  i.  678,  679 
An  attempt  to  {hew  the  effedls  ol  the 
air  upon  it.  hi- 63 

Whence.  iii.  2 1 3 

Depends  not  upon  alkali  and  acid. 

iii.  43  2.  n. 

Fevers,  a fuccefsful  method  of  treating 
them.  i. 9 7>  98 

Remedies  for  them.  iii.  634,  63 5 
From  the  air  at  Tripoli.  iii.  70 

Frequent  in  ftrangers  at  Tangier. 

iii.  72 

Frequent  at  Johanna.  iii.  72,  73 
Frequent  at  BalaJJ'ore.  iii.  73 

Few  el , improveable  for  chymical  pur- 
pofes.  i.  7 1 , 72 

Its  rarifadtion  when  turn’d  to  flame. 

i.  406, 407.  & n. 
Figs  treated  pneumatically.  ii.  606 
Figure , its  advantages  in  fuftaining  pref- 
fure.  ii.  416,  417 

No  figures  that  fill  fpace.  i.  45 1 

To  reprefent  the  figures  of  things,  i. 

131,132 

Files,  how  made.  i.  23  7 

Filtration , an  experiment  with  regard 
to  it.  ii.  496,  497 

Final  caufes,  what.  ii.  1 5 1 , 152 

Whether  knowable  by  men.ii . 150,151 
Reafons  for  excluding  them.  ii.  150 
Some  of  them  vifible.  ii.  154,  155 

A fuccefsful  argument  for  the  being 

of  a God.  ii.  158,  159 

Whether  to  be  found  in  all  bodies. 

ii.  159  — 166 
How  to  be  confider’d.  ii.  172 — 1 76 
How  to  be  argued  about  in  animals. 

ii.  1 77 — 180 
Shewn  by  the  fitnefs  of  things,  ii.  180 

— 191 

Not  inconfiftent  with  the  efficient. 

ii.  194,  195 

Allowable  in  natural  philofopby.  ii. 

..  f?S-n. 

Fire,  what.  ii.400.  n.  iii.  305 

Its  nature,  i.  560,  588.  iii.  144 — 213 
Subterraneal  fire.  i.  641 

Improveable  to  chymical  ufes.  i.  67, 

68,  71,  72 


Produced  by  motion.  i.  472,  56 5 

Pneumatical  experiments  made  upon 
it.  ii. 602 — 603,  633 

Why  extinguifhed  in  vacuo,  i.692,693 
Various  kinds  of  it  in  vacuo,  ii.  41 7 — 

42 1 

How  preferved  in  the  fun  and  fixed 
liars.  ii.  401.  n. 

Adds  weight  to  bodies,  ii.  3 89 — 396, 

392—396 

Its  adlion  upon  dry  bodies  in  powder. 

ii.  389,  390 

Bodies  fired  by  the  fun  in  vacuo,  ii. 

421 

Produced  by  collifion  in  vacuo,  ii.420, 

42 1 

How  increafed  by  the  air.  ii.  469 
A fire  that  burns  under  water,  ii.  5 2 r 
Whether  it  be  the  proper  inllrument 
of  analyfis.  iii.  262,  263,  266 — 281 
No  univerfal  refolver  cf  mixed  bodies. 

iii.  359,424 

Compound  bodies.  287,  288,  305. 

fcf  n.  3°7>  3 1 3>  3?9 
Not  the  caufe  of  faltnefs  in  afhes. 

iii  332 

Not  always  concern’d  in  producing 
fixed  alkalies.  iii.  371 

Fires  in  rooms  to  be  regulated  by  the 
hygrofeope.  ii.  3 8 1 

Fire  Jlone  vitrified.  iii.  280 

Firmnefs , what.  i.  319 

Mechanically  producible.  i.  300 

The  requifites  to  it.  i-  3 1 9 — 336 
Its  nature  explain’d,  i.  345  — 347.  n. 
Fijh  with  inverted  hearts.  i.  27 

Caught  by  means  of  a certain  wood. 

i-  1 37 

Venomous  fifh  in  Brazil.  i.  410 

Preferved  fweet  by  cold.  i.  609 

How  beft  thaw’d  when  frozen,  i.  609 
Whether  they  die  for  want  of  air  in 
frozen  ponds.  i.  686,  689 

The  ftmeture  of  their  eyes.  ii.  1 64, 1 8 8 
To  determine  how  they  rife  or  fink  in 
water.  11. 365 

Unprovided  of  lungs.  ii.  465 

Whether  they  breathe  under  water. 

ii.  469,  470 

Their  flefh  treated  pneumatically. 

ii.  623 

X xxx  Boil’d 
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Boil’d  in  a fcrew’d  Balneum  maria. 

ii.  65  1 

Call’d  together  by  a found.  iii.  41 
A fhower  of  fifh.  iii-  75 

A fifh  long  nourifhed  by  water,  iii. 

348>349 

Fijlula's  how  cured.  i.  56.  iii.  635 

Fixation , inftances  of  it  in  fluids,  i.  3 83 

— 386 

Fixed  bodies , how  they  promote  volati- 
lization. i.  370 

Rarify  into  air.  i.  386.  n. 

Fixednefs , whereon  it  depends,  i.  380, 

386.  n. 

How  produced  in  bodies.i.  300,380-386 
Producible  by  uniting  two  volatile 
bodies.  i.  385 

Flame , what.  ii.  400.  n.  66 2.  iii.  3 1 9 
Its  nature.  iii- 1 44 — 2 1 3 

Its  parts  varioufly  agitated.  i.  3 1 5 
The  fubtility  of  its  parts.  i-  407 
Tinged  blue  by  copper.  i.  4 1 3 

That  of  a candle  yellow.  ii.  58 

Its  velocity.  ii.  268 

Adds  weight  to  bodies,  ii.  388,  389, 

396,  397 

Penetrates  glafs.  ii-  397 

May  adl  as  a menftruum.  ii- 398 
Differs  in  colour  with  the  fmoke.  ii. 

400.  n. 

The  duration  of  that  of  wax  and  tal- 
low in  vacuo.  ii.  4 1 7,  4 1 8 

In  vacuo.  ii.  468,469 

The  vital  flame  in  animals.  ii.  469 
That  of  fpirit  of  wine,  its  adtion  upon 
bodies.  ii.  469 

Impregnated  with  a metal  in  vacuo. 

ii.  520,  521 

Hard  to  produce  without  air.  ii  5 1 7 — 

520 

A durable  flame  of  a metalline  body 
in  vacuo.  ii.  520 — 522 

Preferved  under  water.  ii.  521 

Propagated  with  difficulty  in  vacuo. 

ii.  522 — 524 
What  experiments  would  fhew  its  re- 
lation to  air.  iii.  63 

What  it  requires  in  air.  iii-  81,  82 
Refembled  by  the  fumes  of  a certain 
body.  iii-  93, 94 

Flejb  prelerv’d  withcut  fait.  i.52.  ii.606, 

607,647,648 


Difl'olv’d  into  a purple  fluid.  i.  29 
Boiled  in  vacuo.  ii.  649,650 

Eledtrical.  i.  511,512 

Flints , how  fitted  for  counterfeiting 
gems.  i.  135 

Flowers  preferved.  i.  109.  n.  ii.  635 
Of  brimftone,  how  made,  i.426.  iii. 

_ 577 

Chymical,  how  they  differ  in  colour. 

ii-  81 

Fluidity , the  requifites  thereto,  i.  306 — . 

3 1 3>  347-  n. 
Mechanically  producible.  i.  300 

Bodies  are  differently  difpofed  to  it. 

i.  307 

A very  diffufive  quality,  iii.  329,  330 
Whereon  it  depends,  iii. 308,343,344, 
403,404,425 
Fluids , what.  i.  306,  505.  & n. 

May  evaporate  with  cold.  i.  677.  n. 
Compofe  the  greateft  part  of  the  uni- 
verfe.  i.  388.  ii.  268 

How  convertible  into  folids,  and  vice 
verfd.  i.328— 336^.308,404,405, 

. . . 559 

Animal  fluids  vitiated.  i.  33,34 
The  figures  made  by  their  contiguous 
furfaces.  i.  316 — 318,388 — 396 
Why  different  contiguous  fluids  pre- 
ferve  their  furfaces  diftindt.  i.  3 1 6 

—318 

Their  parts  in  perpetual  motion,  'i. 

313— 318,  460.  ii.  268 
Their  force  upon  folids.  i.  472 — 475 
Effects  of  their  invifible  motions  upon 
animals.  i.  48  3 — 485 

May  be  made  of  the  dryeft  bodies. 

i-  3°7 

The  caufe  of  their  foftnefs.  i.  3 r 1 ,3 1 2 
The  difference  between  fluid  bodies 
and  wetting  liquors.  i.  3 1 3 

An  odd  fluid  appearing  to  move  fpon- 
taneoufly.  i.  307 — 309 

Their  force  of  motion.  ii.  268 

Gravitate  in  proprio  loco.  ii.  287,  288. 
290— -292. fcf  n.348— 35  3,35  8,359* 

36°,  361 

Afcend  in  fiphons,  fmall  tubes,  and 
filtres.  ii.  289,303,446,  447 

Lighter  will  gravitate  upon  heavier. 

ii.  293,  295 
-Prefs 
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Prefs  upwards.  ii.  296 

Suffer  bodies  of  their  own  gravity  to 
reft  any  where  in  them.  ii.  297 
Why  light  bodies  afcend  in  them. 

ii.  297,  298 

To  what  depth  fuftain’d  bodies  will 
fink  in  them.  ii.  298,  299 

Lighter  fluids  may  raife  heavier,  ii. 

30°,  301 

Kept  fufpended  to  the  fame  height 
in  tubes  of  different  bores,  ii.  301  — 

3°5 

The  direct  preflure  that  bodies  fuftain 
in  them.  ii.  303,  304 

Prefs  according  to  their  perpendicu- 
lar altitude.  ii.  303,  306.  n. 
Prefs  laterally.  ii.  307 — 309 

May  deprefs  bodies  fpecifically  lighter 
than  themfelvcs.  ii.  309, 310 
Prefs  all  ways.  ib. 

May  fupport  bodies  much  heavier 
than  themfelves.  i;.  3 1 1,312,353 
To  find  their  fpecific  gravity,  ii.  333, 

334 

Prefs  differently  from  folids.  ii.  3 67 — 

37i 

Their  different  fpecific  gravity  in 
winter  and  fummer.  iii.  43 3.  n. 
Fluores,  found  finely  tinged.  iii.  107 

Flux-powders  for  ores.  ii.  3 1 8 

One  of  a ftrange  property.  i.15 1 

Flyes,  the  ftrudture  of  their  organs  of 
vifion.  ii.  1 63 

Will  fuftain  a very  great  preflure.  ii. 

356—358 

Included  in  vacuo.  ii.  545,  546 

Pneumatical  experiments  upon  them. 

ii.  591,596,598,  599,601 
Fly-blowings  in  vacuo.  ii.  601,  602 
Foetus  in  brutes,  by  what  form’d,  ii.  146 
When  the  human  foetus  receives  the 
rational  foul.  ii.  146 

Whether  it  refpires  in  the  womb.  ii. 

470 

Why  it  may  at  firft  live  without  refpi- 
ring,  and  afterwards  not.  ii.  469 

May  cry  in  the  womb.  ii.  470 

Fogs,  annual  at  Coromandel.  iii.  73 

Foils  for  jewels,  of  what  belt  made. 

i.  1 50 

Foot-ball , at  the  bottom  and  top  of  a 
hill,  ii,  669 


Foramen  ovale , its  ufe.  ii.  1 8 1 

Force,  a way  to  improve  it.  ii.  306.  n. 
A new  kind  applicable  to  ufeful  pur- 
pofes.  i.  286 

Forms  of  bodies,  whence,  i.  302,  303 
What.  i.  206 — 208.224,231 

The  vulgar  dodtrine  of  them  exami- 
ned. i.  215 — 223 

The  dodtrine  of  fubordinate  forms  ex- 
amined. 1*223 — 23r 

Their  noblenefs  hard  to  decide,  i. 2 3 1, 

232 

Why  attributed  to  bodies,  i.232,  233 
Subordinate  forms  allowable  in  fome 
cafes.  i.  233 — 236 

Specific  forms  often  no  more  than  the 
moft  eminent.  i.  236 

Some  rather  concurrent  than  fubordi- 
nate. i.  236 — 238 

Producible  and  re-producible,  i.238 — 

241 

Their  origin  {hewn  from  the  renewal 
of  bodies.  i.  245 — 247 

Obfervations  and  experiments  to  {hew 
their  origin.  i.  247 — 251 

Fortune , miftaken  for  a pofitive  being. 

ii.  108 

Fofftls , whence  their  medicinal  virtue. 

ii.  314 

The  way  to  examine  them,  ii.3 14,315 
To  find  whether  they  are  metalline. 

ii-  3J5>  3*6 

Their  different  ufes  in  different  pro- 
feflions.  ii.  316 

A new  one  rich  in  vitriol.  ii.  3 2 3 
Many  of  them  wholefome.iii.523,524 
May  unite  to  vegetables  in  their  pro- 
per form.  iii.  528 

May  conceive  coldnefs  or  heat  in  the 
bowels  of  the  earth,  iii.  5 29. — 5 3 1 
Fountains , made  by  the  fpring  of  uncom- 
prefs’d  air.  ii.  4 77 — 479 

Fowl  tailing  of  fifh.  iii.  550 

Foxes , of  different  colours.  i.  672 
One  that  changed  its  colour.  ii.  44 
Fractures,  affedted  by  concuffions  of  the 
air.  i. 474,  475 

Free-will , fuppofed  in  man.  ii.  198,  225 
Freezing , how  practicable  artificially. 

i.  602.  iii.  455 
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Experiments  with  bodies  capable  of 
freezing  others.  i.  588 — 592 

Experiments  and  obfervations  upon 
bodies  difpofed  to  be  froze,  i.  5 9 2 

—596 

Experiments  upon  bodies  indifpofed 
to  be  froze.  i 596 

How  practicable  without  breaking  the 
containing  veffel.  i.  60 z 

The  remedy  for  freezing  in  men.  i.609 
Inftances  of  perfons  frozen,  i. 605, 609 
The  manner  of  its  operation,  i.  602, 

61 1 

May  caufe  folid  bodies  to  fwell.  i-  6 1 2 
The  force  wherewith  it  expands  wa- 
ter. i.  622 — 626 

Accounted  for.  i.  559.  n.  667 

Employ’d  to  difcover  the  texture  of 
animal  and  vegetable  fubftances. 

i.  680,  68 1 

Its  ufe  in  anatomy.  i.  681 

Why  it  corrupts  and  fpoils  fome  bo- 
dies. i.  681,682 

Whether  it  exhibits  natural  figures  in 
ice.  i.  683 

Whence  with  fnow  and  fait,  i.7 1 7,7 1 8 
Frights , may  caufe  and  cure  difeafes. 

i.  82 — 84 

Frigidum  primum,  what.  i.  640 — 650 
Frogs  perfpire.  i.  442 

May  give  light  into  the  nature  of  re- 
fpiration.  i.27 

Will  live  without  their  hearts  and  en- 
trails. i.  28 

Why  they  have  a peculiar  membrane 
of  the  eye.  ii.  1 6z 

To  render  that  membrane  vifible.  ii. 

163 

Included  in  vacuo,  ii.  529,  530,  534, 

535 

Pneumatical  experiments  on  them, 

ii.  591, 592,  596— 598,  602 
Frog-fpawn , treated  pneumatically,  ii. 

601,  602,  623 
Frojl , affedts  all  kinds  of  bodies,  i.  5 9 3 — 

'fh  . 596 

Ufeful  in  preparing  manure.  i.  594 

Whence  on  glafs  - windows.  i.  5 9 1 

How  far  it  reaches  into  the  earth,  i. 

630,  631,  643,  646 
T o preferve  the  earth  and  water  from 
it.  i..  670— 673, 683 


Whether  it  increafes  the  weight  of 
bodies.  i.  673 — 677 

Fruit  imitated  in  wax.  i.  135 

To  preferve  it.  i.  109.  n.  ii.  567 — 575 
Different  kinds  obtainable  from  the 
fame  tree.  i.  167,  168 

Exhalable.  i.  397 

The  air  it  affords.  ii.  565 — 568 

The  difference  betwixt  it  whole  and 

bruifed.  ii.  629 — 632 

May  obtain  maturation  after  being 
gathered.  i.  543,  544 

Fucus  of  tin-glafs.  ii.  234 

Fug  a vacui , no  principle  of  nature,  ii. 

484 

Fulrnen , what.  i.  446 

Strange  effeCcs  of  it.  i.  42 1 

Fumes , their  efficacy  in  diftempers.  i. 


Turn  to  various  liquors.  ii.  80,  81 
In  vacuo.  ii.439,  440 

Yielded  by  an  odd  kind  of  liquor. 

ii.  439 

"White  ones  afforded  by  a red  fpirit. 


“•  543)  544 

How  fuflained  by  the  air.  ii.  543,544 
Meeting,  and  making  coalitions  in  the 
air.  iii.  487 

White  ones.  ib. 

Invifible,  made  vifible  by  mixture. 

iii.  338 

Generated  by  mixture  without  exter- 
nal heat.  iii.  541 

Adfing  on  metals  thro’  animal  fub- 
ftances. iii.  571 

Funicular  hypothecs  examined.  ii.  657 

— 663 

Furnaces , improveable  in  chymiftry. 

i.  67,  68 

Lamp-furnaces  ufed  to  hatch  eggs. 

i.  67,  68 

Furor  uterinus  to  cure.  iii.  636 


G. 


GAges  for  cftimating  the  rarifadtion 
of  included  air.  ii.488 — 490,556 

~5  53 

Galen , fancied  a foul  in  the  earth,  ii.i  14 
His  opinion  of  nature.  ii.  256 

Gall  in  the  air-pump.  ii.  540 

Gal/s 
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■Galls,  not  abfolutely  necefiary  to  make 
inky  liquors.  ii-  3 8 

Their  ufe  in  examining  mineral  wa- 
ters. iii.  5°4 — 5°7 

Subftitutes  for  them.  iii.  507,  508 
Gangrenes,  to  cure.  iii.  636 

Garlic , its  tafte  and  fmell  imitated,  i. 

542,  546 

Gems , their  medicinal  virtue,  i.  62.  ii. 

100,  101.  iii.  99,  124 — 128 
How  counterfeited,  i.  132,151,453 
Porous.  i.  450 

Have  an  inteftine  motion,  i.  462,463, 

490 

Their  principle  of  growth.  i.  490 
Appearing  like  coals  of  fire  upon  the 
mill.  i.  492 

Gaping  upon  the  mill.  i.  492 

Ufed  to  colour  glafs.  ii.  99 

T o diftinguifh  the  genuine  from  coun- 
terfeit. ii.  3*3,  329 

How  to  be  chofe  for  different  pur- 
pofes.  ii.  329,  3 jo 

Were  once  fluid.  iii.  99 — 1 1 2 

Have  their  real  virtues  from  minerals. 

iii.  99,  124,  1 26,  1 27,  141 
Their  figuration.  iii  ico  — 103 

Internal  texture.  iii.  103,  104 

A grain  in  them.  iii.  103,  104 

Change  their  colour  in  the  fire.  iii. 

105, 106 

Colour’d  ones  found  among  metalline 
veins.  iii.  107 

Unfkilfully  dug  in  the  Itidies.  iii.  107 
Of  the  fame  name,  differ  in  colour. 

iii.  108 

■ May  contain  heterogeneous  matter. 

iii.  1 10 

May  have  their  texture  alter’d  by 
water.  iii.  1 1 1 

Are  mixed  with  minerals.  iii.  1 12, 

1 1 8 — 122,  137 — 141 
How  fafhion’d.  iii.n  2 — 1 18,1  23,1 24 
How  they  grow.  iii.  130 — 134 

Their  fliapes  not  uniform.  iii.  1 1 8 

Irregularity  in  their  figure,  what  it 
argues.  iii.  132 

Of  different  weights,  iii.  1 1 8,  119, 

125,  129 

Their  tranfparency  and  opacity, 
whence.  iii.  120 


Their  different  colours,  whence,  iii. 

1 26,  1 27 

Whence  of  different  colours  in  diffe- 
rent parts.  iii.  i 3 r 

Whether  of  themfelves  luminous,  iii. 

148—155 

Generation,  what.  i.  209 — 212 

Genus  and  Species  explain’d,  i 206,207 
Geography , depends  on  mathematics. 

i.  1 20 

Gilders , their  amalgam  of  gold.  iii.  41 1 
Gilding,  its  origin.  i.  1 13 

Glaciation,  how  it  affedts  liquors  as  to 
the  figures  in  ice.  i.  168 

Natural,  how  propagated,  i.  630,  631 
The  depth  whereto  it  may  reach,  i. 

630,631 

Glandules  miliar es.  i.  441 

Glafs,  made  malleable.  i.  68 

Its cohcfive  power,  i,  320,321.  ii.416, 
417,450,451 
Its  folidity,  whence.  i.  322,  323 
A very  clofe  body.  i.  4 1 o 

Its  perofity  and  pervioufr.efs  to  fome 
bodies.  i.  455—  459 

Impervious  to  air.  i.  702,703.  ii.  449, 

450 

Penetrated  by  fumes,  ii.  450,4  79,480 
Pervious  to  flame,  ii  396,397,399 
Surprizingly  electrical,  i.51 1,  5 1 2.  n. 
Made  eledtrical  by  heat.  i.  400 

Apt  to  crack  fpontaneoufly.  i.  136, 
289,463,488  —491,4935595-  iii. 62 
How  temper’d  to  prevent  its  cracking. 

i.  89 

What  allies  make  the  beff.  i.  1 3 1 
Yields  a ftrong  feent.  i.  400,401 ,494. 

iii.  419,  420 

Made  to  ring  by  a found.  i.  486 
Soften’d,  and  render’d  figurable.  i.  135 
Contains  alkaline  falts.  i.  1 48, 46  3 
Why  poifonous.  i.  201 

Corroded  by  faline  fpirits.  i.  45  5 

The  way  to  ftain  or  colour  it.  i.  457 

—459 

Tinged  red  quite  thro’.  i.  458 

Tinged  blue  by  gold,  and  yellow  or 
red  by  filver  and  mercury,  i.  459. 
ii.  64,  66,  98.  iii.  413,  415 
Turned  blue  with  filver.  ii.  98 

Has  an  inteftine  motion,  i.463,488 

Yields 
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Yields  an  efflorefcence.  i.  463 

Swells  after  blowing.  1-463 

A kind  that  fhrunk  upon  Cooling,  i. 

4&8 

Its  texture.  ii.  449 

Eafily  made  opake  and  white,  ii.  17 
Different  colours  in  the  fame  piece. 

ii-  64,93 

How  tinged  green.  ii.  98 

How  tinged  of  various  colours,  ii.  99 
Tinged  with  zaffora  and  granate.  ii. 

33° 

Varioufly  colour’d  by  manganeze.  ii. 

99 

Yields  light  in  vacuo.  ii.  5 r 1.  n. 
Yields  light  by  friction.  iii.  172.  n. 
Which  fort  bed  for  the  object- glades 
of  telelcopes.  i.  1 3 $ 

Its  fixednefs  in  the  fire.  iii.  270,  280 

Obtainable  from  vegetables,  iii.  288 

Made  only  by  fire.  iii.  308 

A mixed  body.  iii.  309,419,420 
Differs  with  the  afhes  employ’d  to 
make  it.  iii.  3 1 5 

Compofed  but  of  two  elements,  iii. 

326 

Mufcovy-glafs  divifible  into  plates  ex- 
tremely thin.  ii.  21.  iii.  27,  z8o 
A particular  glafs  for  exhibiting  two 
different  colours  in  a liquor,  ii.  93 
Glafs  of  antimony , its  different  virtues 
as  differently  managed,  iii.569,577 
Electrical.  i.  510 

Glafs-bubbles , riling  and  finking  with 
the  alter’d  preflure  of  the  atmo- 

fphere.  iii.  41,42 

Their  phenomena  in  water  explain’d. 

ii.  293,  294,  309 
Exhibit  the  colours  of  the  rain-bow. 

ii.  71 

Broke  by  the  fpring  of  their  own  air. 

ii.  481 

Their  phenomena  in  blowing  ex- 
plain’d. ii.  482,  483 

Glafs- dr  ops  ^ broke  in  vacuo.  ii.  5 10 
Glafs- eaters.  i.  48 

Glafs- grindings  its  origin-  i.  1 1 3 

Its  pradice.  i.  380 

How  the  metal  is  feparated  from  the 
tool  therein.  i.  320,  321 


Why  it  turns  the  fand,  £sV.  black,  ii. 

50.  n. 

Glaffes , drinking-glaffes,  oddly  affeCted 
by  lightning.  i.421 

to  cut  them  in  a 

fpiral-  i.  491,492 

* broke  by  the  na- 
tural voice.  i.  486 

have  their  tones. 

i.  486 

How  fafhion’d  for  watches.  i.  1 3 5 

Will,  when  heated,  be  crack’d  by  cold 
water.  i.  489 

Burft  by  the  touch  of  a pin.  i.  490 

Flexible  looking-glafles.  i.  129 

To  turn  all  hollow  glaffes  into  fpe- 
cula.  i.  1 29 

T o foliate  all  forts  of  figured  glaffes. 

i.  129 

To  difcover  veins  in  convex  glaffes. 

i.  142 

Double-convex  glafles  made  to  ad- 
vantage. i.  150 

Concave  glaffes,  throw  the  image  of 
the  pbjeCt  into  the  air.  ii.  26,27 
Glaffes  of  metals , vary  in  colour,  ii.  96 
Glafs  of  lead , eleCt rical.  i.  5 1 o 

The  alterations  made  in  it.  i.  384 

Exhibits  various  colours,  ii.  100, 10 1 
Turn’d  to  lead  again.  ii.  234 

Glafs-making , liable  to  contingencies. . 

i.  170 

A defeCt  in  it.  i.  136 

Glafs  floppies , their  excellence.  i.  1 5 1 

Glafs-tubes^iXxzCt  water,  ii.447,448.^35  n. 

689, 690 

Glauber , his  fal  mirabile.  i.  259,  260 
Glew , a fine  tranfparent  one.  i.  130 

Glow-  worms , in  vacuo.  i i.  5 2 6 , 527 

Their  luminous  matter  in  vacuo,  ii. 

526 

Their  diftill’d  liquor.  iii*  335 

Glyfers , may  inebriate.  i.  443 

Gnats , their  young  ones  in  vacuo.  ii. 

54°,  549 

Their  tranfmigration.  ii.  540 

Goats-rue , recommended  in  the  plague, 
&c.  iii.  540 

God , his  attributes  manifeft  in  his  crea- 
tures. i.  10 — 15 


In- 
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Inftances  of  his  power,  i.  i o,  i x . ii. 

146, 266 — 269 

of  hiswifdom.  i-  n — 13- 

107,1 17,  i6o.n.  269 — 274,270 — 
274,276, 277 
His  wifdom,in  what  mod  confpicuous. 

ii.  168,  274 

manifeft  in  the  eyes  of 

animals.  ii.  164 

His  goodnefs.  i.  13 — 15 

The  greateft  argument  for  his  exi- 
ftence.  ii.  118,123 

Often  confounded  with  nature,  ii.  1 1 8, 

1 19,  159 

The  primary  caufe  of  motion,  ii.  1 46 
The  veneration  due  to  him.  ii.  149 
Whether  the  notion  of  him  be  innate. 

ii.  158,  159,  208,  209 
The  notion  of  him  imperfect.  ii.2 1 o, 

214 

May  have  perfections  unknown  to  us. 

ii.  264,265 

The  difference  betwixt  him  and  his 
creatures.  ii.  278,  279 

Whether  man  may  enquire  into  his 
nature.  ii.  278,  279 

The  beft  objeCt  of  our  contemplation. 

ii.  279 

The  manner  wherein  he  is  to  be  ado- 
red. ii.  280 

Cold , afforded  by  a particular  earth,  i.59 
Diffolved  red  by  the  fpirit  of  Terra 
Silefiaca.  i.  59 

Reduced  to  a medicine.  i.  63, 64 
Debafed  by  a fmall  quantity  of  mat- 
ter. i.  78 

Made  purgative  and  diaphoretic. 

i.  80 

To  difcover  if  it  be  alloy’d  with  cop- 
per. i.  1 16 

To  recover  its  luftre  when  fullied.  i. 

1 5 5 • if  17 

How  feparated  at  the  mines,  i.  1 3 1.. 

iii;  554>  555 

Seldom  obtain’d  pure.  i.  164,  165 
Melted  by  the  flame  of  a fpirit- lamp. 

i.  165 

Giving  a yellow  tinCture  to  Aqua  for- 
tis , whereby  filver  was  converted 
into  gold.  i.  166 

Diffolv’d  by  fpirit  of  fait.  i.  1 79 
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Its  nature.  i.  200,  201 

Changeable  into  different  metalline 
fubftances.  ib. 

How  feparable  from  quick-fil  ver.i.  232, 

iii.  41  x 

Its  cryftals,  what,  and  how  figured. 

i.  242.  iii.  296 
Diftill’d  with  fublimate.  i.  254,  255 
Converted  into  filver.  i.  260,  261 

Its  colour,  whence.  i.  261 

Counterfeited.  i.454,455.  ii.  100 
To  difcover  if  it  be  adulterated.  ii. 

322,  323 

Made  to  yield  the  tafte  of  floes,  i.  542 
Affording  the  fcent  of  mufk.  i.  546 
May  tinge  water  yellow.  i.  3 1 5 
Render’d  volatile  various  ways.  i.  263., 

372,373i»3775378.  ii.  325.  Hi.  140, 

269.  n.  306,308,  396,412 
Found  volatile  in  fome  minerals.i.263, 

264 

Made  purer,  and  increafed  in  weight 
by  cupellation.  i.  264 

How  eafily  and  advantageoufly  redu- 
ced to  a calx.  i- 377 

A very  pale  kind.  i.  155 

May  greatly  differ  from  itfelf.  i.  1 54 

—156 

A fpecies  of  as  eafy  fufion  as  lead. 

i.  156 

Obtain’d  from  copper.  i.  1 5 7 

. from  an  ordinary  marcafite. 

i.  158 

from  a red  earth,  or  Regu/us 

martis  Jlellatus.  ib. 

■■  from  talc.  ib. 

May  lofe  of  its  weight  in  time.  i.  401 
Its  great  duCtility.  i.  404,  405 

The  quantity  of  it  that  goes  to  gild 
filver-wire.  i.  405 

A grain  of  it  fubtilly  divided,  i.  409, 

410 

Its  porofity.  i.  439.  n.  450 

Sweating  thro’  glafs.  i.  456 

Whether  unripe  filver.  i.  458 

Digefled  with  quick-filver,  producing 
a remarkable  effcCt.  i.  459 

A folution  of  it  refembled  by  that  of 
the  load-ftone.  i.5°4 

Gains  in  weight  by  precipitation. 

i.  516 
How 
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How  precipitated  out  of  Aqua  regia. 

i.  520,  522 

Its  folvents.  1.528 — 530 

Fitted  by  alkalies  for  the  weakeft 
menftruums.  i.  528,  529 

Made  to  appear  like  filver  by  a parti- 
cular light.  ii.  1 6-  n. 

To  difcover  the  fmalleft  quantity  of 
it  in  a menftruum.  ii.  17 

A fign  of  it  in  precipitation.  ii.  4r 
The  bell  way  of  refining  and  reducing 
its  calx.  ib. 

Precipitated  in  its  native  calx.  iii.  560 
Pure  gold  will  fully  linnen.  ii.  4 1 
DifTolves,  and  falls  yellow  in  Aqua 
fortis.  ii.  47,96 

Its  colour  eclipfed  by  filver.  ii.  4S 
Diflolved  with  copper,  gives  a green. 

ii.  69 

Diflolved  in  Aqua  regia , dyes  animal 
fubftances  purple.  ii.  101 

May  appear  in  form  of  a fait,  a liquor, 
a flame,  &c.  ii.  232 

Made  to  float  in  water,  ii.  3 1 1 , 312 

Its  fpecific  gravity.  ii.  3 1 2 

Contain’d  in  various  kinds  of  ores.  ii. 

322 

Found  in  form  of  a reddilh  earth. 

ii.  324 

Obtainable  with  profit  from  fome 
fands.  ii.  325 

May  be  concealed  in  various  bodies. 

ii.  325 

To  eftimate  its  finenefs.  ii*  374 

Mineral  gold  in  'Jamaica . ii.  322 

Its  growth.  iii.  97 

How  purified.  iii.  262 

— — by  quartation.  iii.  289 

Made  to  afcend  in  fume.  iii.  140 

Not  refolvable  into  the  chymical  prin- 
ciples. iii.  263 — 268 

The  various  forms  it  may  put  on.  iii. 

264 

Its  great  fixednefs  in  the  fire.  iii.  268, 
269, 295, 296 
How  feparated  from  filver  without 
Aqua  fortis.  iii.  271.  n. 

Its  fulphur  and  mercury,  iii.  295 — 

297,  402 

Diflolved  by  a particular  menftruum. 

iii.  306,  307 


E X. 

Diftill’d  with  a gentle  heat.  iii.  308 

— with  a metalline  mercury,  iii. 

41 2 

Wherein  it  differs  from  filver.  iii. 

321.  n. 

How  made  from  filver.  iii.  322 

Native  gold.  iii.  342 

Obtain’d  in  plenty  from  an  American 
earth.  iii.  347 

Deftroy’d  by  a menftruum.  iii.  349 
Made  inflammable.  iii.  396 

How  affeded  by  butter  of  antimony. 

iii.  306 

How  affeded  by  the  mercury  of  anti- 
mony. iii.  400,  401 

Amalgamated  with  metalline  mercu- 
ries. iii.  40  r 

Lofes  its  colour  in  amalgamating  with 
a metalline  mercury.  iii.  401 
When  volatile,  may  increafe  the  gra- 
vity of  mercury.  iii.  412 

The  virtues  of  its  tindure.  iii.  586 
Gold-beaters  /bin,  how  prepared;  i.  80 

Leaf-gold,  view’d  by  refradion.  ii.  59 
Sand-gold.  ii.  322 

Gold-mines,  whether  there  be  any.  ii. 3 2 1 
Gold-ore , examin’d  hydroftatically.  ii. 

321,322 

Its  fpar  indifloluble  in  Aqua  fortis  and 

Aqua  regia.  ii.  321,  322 

Gonorrhoea , to  cure.  iii.  636,  637 

Goofe-berries , treated  pneumatically,  ii. 

6i  1, 61 3, 614,616 
Gout  cured.  i.  45.  ii.  82,  86 

Remedies  for  it.  iii.  490,  637 

Why  conducive  to  long  life.  iii.  562 
Granats , have  metalline  parts,  i.453.  iii. 

107, 108 

Differ  in  weight.  i.  332 

Have  a grain.  iii.  104 

Bohemian , keep  their  colour  in  the 
fire.  iii.  105 

Indian , change  their  colour  in  the  fire. 

iii.  106 

Afford  a tindure  to  a mild  menftruum. 

iii.  107 

A difparity  in  their  fhape.  iii.  1 1 7 
Their  fpecific  gravity.  iii.  119 

Some  opake.  iii.  1 20 

A chalybeate  tindure  from  them. 

iii.  120,  12 1 
Gra - 


7*3 


INDEX. 


Granulation  of  metals,  how  perform’d. 

i.  >35 

Grapes , treated  pneumatically,  ii.566  — 

5675573,574,579,582>583>6°6>6,7 
Analyfed.  iii.  299 

The  different  fpirits  they  may  afford. 

iii.  3 82 — 3 84 
A fapaof  them  for  fauces,  iii.3  82,3  83 
The  fpecific  gravity  of  their  juice  al- 
ters with  age.  ii.  338,  630,  63 1 
Grafs-hoppers  in  vacuo.  ii.  546 

Gravel , to  cure.  iii.  639 

Gravers , harden’d  without  quenching 
them  in  liquors  or  unctuous  bodies. 

i.  1 1 z 

Gravity , what.  i.  17.  ii.  251 

Its  caufe  fome  general  agent,  i.  17.  n. 

19.  ii.  124,  136,  137,  295 
An. adtive  principle.  i.  223. n. 

Ill  attributed  to  nature.  ii.  320 

Whether  it  regards  the  centre,  or 

whole  body  of  the  earth,  ii.  1 23,1  24 
How  it  adts.  ii.  136 

Two  kinds  of  it.  ii.  292.  n. 

Relative  gravity.  ii.  362 — 365 

Whence  its  difference  in  bodies,  iii. 229 
Ccnftder’d  in  metals.  iii.  406 — 409 

No  argument  of  fixednefs.  iii.  414 
Green , how  produced  by  various  com- 
pofitions  of  blue  and  yellow,  i.  228. 

ii.  68 — 70 

Not  producible  by  every  blue  and 
yellow.  ii.  70 

Deftroy’d,  and  produced.  ii.  89,94,95 
Sap-green , how  made.  ii.  76,  77 
Greenland , its  inhabitants  olive-colour’d. 

ii-  43 

Grief , its  effedts  on  the  body.  iii.  567 
Gripes , how  cured.  i.92.  iii.  639 

GrizoletSf  a grain  obferved  in  them.  iii. 


1 04 


One  that  contain’d  a liquor,  iii  1 10 
Ground-ivy , its  medicinal  virtues,  iii.  591 
Guaiacum , the  time  required  to  feafon 


When  beft  feafon’d. 
Its  odour. 

Its  virtues. 

Affords  few  afhes. 
Its  analyfis. 
Gudgeons  in  vacuo. 

VO  L,  III. 


i.  46 1 
i.  131 

i-  545 
i.  98 
i.  1 24 
iii.  266,  267 
i'-533j  534 


Gum-arabic , a folution  of  it  precipitated. 

i.  524 

Its  virtues,  and  bell  manner  of  exhi- 
bition. iii.  579 

Gums , refinous  ones,  their  precipitation. 

ii- 47 

Fluid  in  fome  climates.  i.  467 

To  cure  their  diforders.  iii.  639,640  . 
G'tnnery  improv’d  by  mathematics!  1 22. 

ds’n. 

Gun-powder , the  trades  depending  on  it.  ' 

i.  113 

Its  ufe  in  obtaining  flone  from  the 
quarry.  i-  1 3 5 

Wherein  its effedts  depend,  i.225,228 
Its  great  rarifadtion  in  fmoke  and 
flame.  i.  407 

Smelt  by  fome  fowls.  i.  414,  415 
Fires  gradually.  i.  479 

Its  effedts  incredible.  ii.  25  1 

The  velocity  it  gives  to  bullets,  ii.  268 
The  manner  of  its  explofion.  ii.  400, 

401.  n. 

To  increafe  its  force.  ii.  4Ci.n. 

Fired  in  vacuo.  ii.  420,  421 

Various  attempts  to  fire  it  in  vacuo. 

ii.  518,  519,  523,  5 24 
To  take  away  its  marks.  iii.  640 
Gypfum , the  remedy  for  canary,  i.  1 46 

H. 

HT/7,the  figure  of  itsgrains.i. 394, 697 
When  generated.  i.  696 

Where  and  how  made.  i.  696,  697 
Falling  in  the  winter.  i.  696,  697 
Very  large  hail.  i.  69 7.  iii.  75 

Frequent  at  Sumatra.  iii.  53 

Rare  at  Ceylon.  iii-  53 

Hair , to  take  off  without  inflruments. 

. i-  *37 

Attradled  by  the  flern  of  . fome  per- 
fons.  i.  5 1 r 

How  dyed  black.  '■  ii.  4 r 

Halo's , in  the  receiver  of  the  air-pump. 

ii.  5 1 1 

Hardnefs , whence.  i.  346,  347.  n. 

No  argument  of  com'padtnefs  in  bo- 
dies. , r i.  45 1 

How  introducible  into  bodies,  i.  3 29 — 

' . ?.  • , 

33i 
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Introduced  into  a particular  foft  mix- 
ture. i.  343,  344 

Hares, how  long  their  fcent  will  lye.i.414 
White  in  winter.  ii.  43,  44 

Harts-horn , made  fluid  by  a menftruum. 

i-  338 

Calcined  philofophically.  i.  4 1 9 

Its  folvents.  i- 5 36 

Burnt  in  vacuo.  ii.  605 

Boiled  foft.  ii.  651 

Its  anal ylis.  iii.  590 

Head-ach , caufed  by  fweetfcents.  i.  423, 

424 

How  cured.  iii.  490,  492,  640 

Health , why  animals  enjoy  fo  large  a 
fhare  of  it.  ii.  141 

Hearing  render’d  acute  by  a fever,  i.  429 
Difordersin  it  to  remedy,  iii.  642, 643 
Heart , its  ufe  and  caufe  of  motion  en- 
quired into.  i.  28 

Hearts  of  eels  in  vacuo.  ii.  535 

Heart-burn  to  cure.  iii. 643 

Heat , whence  it  proceeds,  i.  300.  iii. 440 
Mechanically  producible,  i.  298,299, 

554,  555,  557,  558,  56o— -570 

Caufed  by  motion.  i.  47 2 , 47 3 

Differently  propagated  in  different 
bodies.  i-  479 

Adds  power  to  menftruums.i.527,528 
Produced  by  cold  bodies,  i.  5 5 4,  5 64, 
565,57n  572-  iii-  436 
Requires  not  the  attrition  of  the  air. 

i-  565 

Produced  by  mixing  the  fame  body 
with  feveral  others.  i.  567 — 570 

Heat  caufed  by  ice.  i.  568 

Produced  by  putting  together  parts  of 
the  fame  body.  i.  568.  iii.  541 
The  fame  body  that  cools  fome  li- 
quors, will  heat  others.  i.  5 5 5 

Produced  by  the  aCtion  of  two  bodies 
on  a third,  with  which  they  fepa- 
rately  produce  cold.  i-  357,  358 
Heat  and  cold  accidentally  varied  in 
their  production.  i.  558,  559 

The  requifites  to  heat.  i.  560,  561 
Various  mechanical  ways  to  produce 
it.  i.  561 — 572 

Producible  by  the  mixture  of  two 
powders.  1,5:70,571 

By  the  fpirit  of  human  blood,  dfc. 

iii.477 


Its  direction.  i.  601 

Expands  metals.  i.  61 2 

Natural  heat  applicable  to  chymical 
ufes.  i.  71,  72 

In  the  earth,  whence,  i.  641,  642, 

689.  iii  530 
Which  heat  the  greateft,  a white  one 
or  a red.  ii.  28 

Not  to  be  increafed  in  boiling  water. 

ii.  413.  n. 

Propagated  in  vacuo . ii.  419 

A great  effeCt  of  it.  ii.  45 1 

How  affeCted  by  the  abfence  of  air. 

ii.  460,  474. 

Produced  by  attrition  in  vacuo,  ii.  5 1 1 , 

5 f 2 

T he  heat  of  the  air  rarities  glafs.  iii. 

5i,52 

The  fummer’s  heat  may  proceed  from 
effluvia.  iii.  52 

Its  effeCts  at  Jamaica  as  to  the  railing 
of  water.  iii.  5 3 

Prodigious  at  Suaquena.  iii.  53 

Houfes  fired  by  the  fun’s  heat.  iii.  5 5 

Bullets  melted  by  the  fun’s  heat.  iii.. 

55,56 

How  it  affeCts  provifion  and  vermin 
under  the  line.  iii.  6,  70 

Ariflotle’ s definition  of  it  examined. 

iii.  2 77,  278 

The  caufe  of  fluidity,  iii.  403,  404 
Heavens , generation  and  corruption 
therein.  ii.  252 

How  to  be  obferved  towards  giving  the 
natural  hiftory  of  a country,  iii.  5 
Hellebore , black,  operating  by  effluvia. 

i-436 

Helmont  a faithful  writer.  iii.  276 

Hemiplegia , from  a bone  prefling  the 
Dura  mater.  i.  36 

Hemorrhages , varioufly  flopp’d,  i.  56, 66, 
81, 445.iii.574,  575,593,594, 588> 

640 — 642 

Hens  without  rumps.  ii.  45 

Hermes  Trifmegijlus , his  advice  to  his 

fon.  i.  16 

Hippocrates , his  account  of  the  world’s 
origin.  ii.  114 

111  effeCts  of  his  commending  nature. 

ii.  143 

HoarfenejSj  to  remedy.  iii.  643 

Hobbes y 
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Hobbes , his  notion  as  to  the  rife  and  fall 
of  liquors  in  the  thermometer,  i. 

5^4, 58? 

His  dodrine  of  fluidity  and  flrmnefs 
examined.  i.  346—367 

His  dodrine  of  cold  examin’d,  i. 

71 1— 719 

His  dodrine  of  the  air  examin’d,  ii. 

679—697 

His  dodrine  about  a vacuum  con- 
fidered.  ii.  698 

His  explanation  of  the  phenomena  of 
the  air-pump.  ii.  683 — 697 

Honey,  its  fpirit  i.  541 

The  way  to  ferment  it  with  water. 

i.  289 

Yields  plenty  of  inflammable  fpirit. 

iii*  379 

Yields  an  acid  fpirit  able  to  diflolve 
metals.  iii.  379 

Hordeum  on  the  eye,  its  cure.  iii.  630 

Horn , a horn  growing  upon  a woman’s 
head.  ii.  142 

Horfe-hairs , their  fpecific  gravity.  ii. 

292,319 

Horfes  preferved  from  a diftemper  by 
(tabling  with  goats.  iii.  73 

Hounds , to  know  when  they  have  fcent 
of  a hare  or  fox.  i.  430 

JJour-glaJJes  made  with  different  mate- 
rials. i.  152 

Human  body , what  ii.  1 29, 1 42 

How  conftituted  and  preferved.  ii. 

141,  144 

Many  things  done  therein  againft  the 
bent  of  the  mind.  ii.  146 

The  Humming-bird.  ii.  1 86,  189 
Hurricanes , their  uncertain  return  in  the 
American  iflands.  i.  293 

Whence  they  proceed.  iii.  2 1 3 

A violent  one  at  Fort  St.  George,  iii. 

.3  8 

Frequent  about  the  ifland  Maufricius. 

iii.  39 

Periodical.  iii.  40,  41,  89,  90 

Prognoftics  of  them.  iii.  40,  41 
Hujbandry  to  improve.  i.  107 — 117 

Hyacinths  have  a grain.  iii.  104 

Hydraulic  contrivances.  ii.  477 — 479 

Hygrofcopes , their  general  and  particular 
ui'es.  ii.  375— 38z 

A ftatical  one  propofed.  ii.  375 — 376 


Whereof  they  may  be  made.  ii.  373,3  76 
One  of  fpongc.  ii.  376 

A ftandard  for  them  wanting,  ii.  377, 

378 

Obfervations  with  them.  ii.  380,  381 
377—382.  iii.  24 
Made  of  an  oat-beard.  ii.  378 

The  cord  hygrofcope.  ii.  383 

Will  not  always  alter  with  the  drynefs 
or  moifture  of  the  weather,  iii.  24 
A hygrofcope  in  vacuo.  iii.  25 

Hydrojlatics , cannot  alone  determine 
whether  a body  will  fink  or  fwim. 

i.  25  1 

Their  ufe.  i.  124 

Fundamental  propofitions  in  them, 
with  their  corollaries,  i.  125.  126 
Preliminaries  to  their  dodrine.  ii.  283, 

286 

Their  ufe  to  a phyfician.  ii.  337,  338, 

342> 343 

Give  the  magnitudes  of  bodies,  ii.  3 3 8, 

339 

The  uncertainties  whereto  they  are 
liable  in  pradice.  ii.  342 

The  Hydrojlatical  balance.  ii.  318 

Diredionsfor  its  management,  ii.309 

—321 

Cautions  in  ufingit.  ii.  343.  n. 

Applied  to  examine  foft  fubftances. 

ii.  324 

1 — colour’d  fands 

and  gravels.  ii.  324,  323 

. ...  ■■■  — the  Materia 

jnedica.  ii.  3 2 6,  £s7. 

Its  ufes.  ii-  3*8,  330,  b'c. 

Applied  to  fluids.  ii.  330 

to  powders.  ii.  331,  332 

. to  bodies  that  will  diflolve  in 

water.  ii.  3 3 2 

Hyperbola , its  relation  to  its  afymptote. 

ii.  203 

Hyfi  eric  fits,  how  cured,  i.  92,44.  iii. 

643 

I. 

T Apanning,  whereon  it  depends.  1.  in. 
i ‘Jafper-flones,  their  medicinal  vir- 
J tues.  i.  81.  iii.  575 

Some  partly  red.  id.  575 

Y y y v 2 The 
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The:  jafper  a blood- ftone.  hi.  575 
Jaundice , how  cured,  i.  85 . iii. 5 8 2,643 

— 645 


Ice]  how  produced,  i.  2 10, 478, 7 16,7 17 
Goes  off  in  effluvia,  i.  398,677.^ 
The  noife  and  force  wherewith  it 
breaks  in  northern  climates,  i.  482, 

637 

Made  to  heat  cold  liquors.  i.  568 
Its  gravity.  i.  615 

Whence  lighter  than  water,  i.  6 1 5 — 

622 

Floating  mountains  of  it.  i.  615,  635 

-637 

Its  bubbles,  wfflence.  i.  6 1 5 — 620 

not  fill’d  with  air.  i 620, 

719 

Whether  it  communicates  a coldnefs 
at  a diftance.  i.  629,  630.  iii.  52 
Drinking-cups  how  made  of  it.  i.  633 

— 638 

Differs  in  hardnefs.  i.  633,  633,  636 
Made  ftrongly  to  adhere  to  wood.  i. 

634 

Blue  in  the  frigid  zone.  i.  63 7 

Deadens  the  wind.  1-637 

Its  duration  in  various  liquors,  i.  63  8, 

639 

Diffolves  fooner  in  vacuo  than  in  the 
open  air.  1.639.11. 

Whence  on  glafs  windows.  i.  667 
Whether  it  weighs  more  than  the  li- 
quor it  is  made  of.  i.  676 

Whether  it  exhibits  the  form  of  plants 
in  their  decodlions.  i.  682 

Made  in  vacuo.  ii.  459 

Its  great  expanfive  force.  i.  622, 

626.  ii.  459 

Attempts  to  make  a lens  of  it.  i.  169 
Preferved  in  fummer.  i. 639.  iii.  233, 

234 

Ideas , when  inadequate  or  confus’d,  ii. 


202 

Diftinguifh’d.  ii.  204 — 206,  209 
The  idea  of  God.  • ii.  265 

Identity , the  difficulties  of  conceiving 
it.  ii.  229,  230 

Jcflemin  flowers  dye  a green.  ii.  75 
Jet  imitated.  i.510 

Its  fpecific  gravity.  ii.  316 

Affords  an  oil.  iii,  130 

Jet  d'eau’s  imitated*  ii.  478 


Idolatry , whence.  ii.  114 

The  moil  antient,  what.  ib. 

Ignis  flatuus , miftaken  for  a common 
light.  i.  697 

What.  ii.  400 


Images  of  things,  to  take  off.-  i.  131,132, 

1 36 

Imagination , its  power  to  caufe  difeafes. 

i.  90 

Of  the  mother  affefting  the  child. 

!*•  45 

Immortality  of  the  foul,  fhewn  from  phi- 
lofophy.  ii.  241 

Improbability , may  have  truth  on  its 
fide.  ii.  2 r 2.  & n.  213 

Incantation , the  fuppofed  caufe  of  fome 
difeafes.  i.  1 90,  1 9 1 

Incurable  difeafes  what.  i.  43 

Indians,  the  effect  of  fuperior  knowledge 
on  them.  i.  8 

How  they  black  their  fkins  to  render 
themfelves  terrible.  iii.  83 

Indigo , how  made  a ftaple  commodity. 

i.  1 50 

Induration,  an  artificial  one.  i.  344, 345 
A natural  one.  i.  345 

Infinity,  its  idea  incomplete.  ii.  203 
Anjlotle’s  definition  of  infinite,  ii.279 
Inflammability  mechanically  producible. 

i.300 

Wherein  it  confifts.  iii. 3 1 1,  395 
What  bodies  are  inflammable,  iii.  3 1 8 
Metals  made  inflammable,  iii- 3 9 5, 3 96 
Human  blood  inflammable,  iii.  449 
Inflammations  to  cure.  iii.  64*5 

Inhabitants , the  obfervations  to  be  made 
on  them  towards  a natural  hiftory 
of  their  country.  iii.  6 

Injeftion  of  liquors  pradtifed  upon  ani- 
mals. i.  3 8 — 40 

Ink  made  without  galls.  i.  57.  ii.  38 
Afforded  by  two  limpid  liquors,  ii.  37 
Invifible  Ink,  its  compofition  and  me- 
thod of  ufing.  i.  437,438.  ii. 3 8.  iii. 

468,  480 

To  difcharge  or  change  it.  ii.  47,48 
One  that  writes  in  three  different  co- 
lours. ii.  72 

Inoculation , obfervations  thereon,  i.  250 
Inflefis,  render’d  lifelefs  thro’  want  of 
air.  ii.  128,  460,  461 

Their 
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Their  (kill  in  making  their  nefts.  ii. 

1 84 

InJlinR  in  animals,  what.  i.  20.  ii.  181 
Intellect,  what.  ii.  204 

Joinery,  a defedt  in  it.  i.  1 30,  1 36 
Ireland, nourifhes  no  venomous  creatures. 

iii.  529 

Iron , figurable  by  ftrong  moulds,  i.  1 1 2 
Made  fufible  and  polifhable.  i.  1 12, 

129 

How  kept  from  rutting.  i.  1 1 2.  iii.  3 1 , 

62,  63 

Hammer’d  cold  for  (hoeing  horfes.  i. 

1 29 

Grows  magnetic  by  landing  perpen- 
dicular. i.  142,  497, 498.  iii.  90 
Gilt  with  water-gold.  i.  151,  152 
A fort  that  fmells  rank  in  the  working. 

i.  398 

Its  filings  mix’d  with  oil  of  vitriol. 

i.  569 

Conceives  heat  with  fulphur  and  wa- 
ter. i.  571 

How  heated  by  hammering  and  filing. 

i.  564,  565 

Its  ore  made  to  attradl  the  needle. 

i.  504 

■■  how  reduced  to  metal,  i.  505 

Eledlrical.  i.  5 1 2 

Whence  fa  id  to  be  converted  into  a 
load- (lone.  i.  498 

May  adt  as  a load-ftone.  i.  496, 497 
Made  magnetical,  may  be  foon  de- 
prived of  its  virtue.  i.  500 

Its  filings  made  to  dance  by  a load- 
ftone.  i.  477,478 

Has  an  inteftine  motion.  i.  487 

Made  readily  to  receive  a magnetifm 
from  the  earth,  i.  2 84,285,287,498, 

499 

Is  reddifli  when  calcined.  ii.  95 

Found  common,  i.  175.  iii. 496,5 16 
DilTolves  green  in  oil  of  vitriol.,  ii.  96 

■ reddifh  in  Aqua  fortis . ib. 

Found  in  form  of  mud.  ii.  324 

W eigh’d  cold  and  red-hot.  ii.  3 8 9.  n. 
Confirmed  by  the  air.  ii.  430 

Made  pulverable  by  (landing  near  falt- 
water.  iii.  62,  63 

Why  notufed  in  copper-mines,  iii. 6 2 
Obtain’d  from  a fand.  iii.  75 


Its  growth.  iii- 97,  339 

Its  ore  vitrified.  iii.  280 

Diflolved  by  urinous  fpirits.  iii.  434 
Digelled  with  fpirit  of  human  blood. 

iii.  480 

Apt  to  impregnate  liquors.  iii.  496 
Iron-moulds  to  prevent.  i.  1 1 5 

Iron-Jlone,  makes  an  artificial  mineral 
water.  iii.  515 

Ificles  found  in  vaults,  their  fpecific  gra- 
vity. ii.  315 

IJJues , to  make  run.  iii. 645 

Itch,  to  cure.  iii.  645 

Juices  of  vegetables,  how  preferved. 

' - i-  73 

July-flowers  treated  pneumatically,  ii. 

583,593 

Junipa,  its  fruit  colours  the  fle(h  of  ani- 
mals violet.  h.  134 

Ivory , how  to  (lain  it  of  lading  colours. 

i- 13  3,448 

Soluble  in  Aqua  fortis.  iii.  406 

Ivory-black , how  prepared.  i.  150 
U fed  in  painting.  ii.  38 

K. 

KElp,  ufed  in  the  making  of  alum.  ii. 

102. 

Key,  the  relation  it  has  to  a lock.  i.  200 
Kidneys , their  diforders  to  cure.  iii.  646 
King's-evil,  how  cured.  i.  14, 44,  86. 

iii.  5 80,646 — 648 
Kit  lings  included  in  vacuo,  ii.  5 3 o,  5 3 r 
Knowledge , the  objects  of  it  in  man.  ii. 

200,  201 

The  fuperiority  it  gives  one  man  over 
another.  ii.  236 


L. 

LAC  of  vegetables.  ii.  101  — 103 

A yellow  vegetable  lac  how  prepa- 
red. ii.  101,102 

A red  vegetable  lac.  ii-  103 

Gum-lac  melted  by  the  fun’s  heat  in 
fdme  climates.  i-  467 

Lafteal-veJJ'els,  how  difcovered.  i.  171 

Labour-pains , a remedy  for  them.  i.  99 
Lamp , a rolling  lamp.  i-  126 


The 
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The  inconveniences  of  Cardan' s lamp 
remedied.  i-  1 27 

Land , how  improveable.  i.  106 — 109 
Boggy  land  improved.  i.  108 

Clay  and  Tandy  land  how  improveable. 

i.  1 1 o 

Lapis  Calaminaris , {heaths  acids,  yet 
affords  them  ftronger  in  diftillation. 

iii.  556 

Lapis  Hamatites , its  fpecific  gravity,  ii. 

315,  326 

Lapis  Lazuli , its  emetic  quality  and 
fpecific  gravity.  ii.  326,  327 

Lapis  Nephriticus , its  medicinal  virtue. 

i.  79.  iii.  575 

Lark-fpurs  treated  pneumatically.  ii. 

588,  589 

Preferved.  ii.  644,  646 

Latton , changeable  to  a gold  colour. 

i.  450 

Laudanum  of  Helmont.  i.  99.  iii.  648 
Laws  of  nature,  their  difference,  i.  291 
Lead , its  ore  melted  by  a powder,  i.  1 30 
Changes  colour,  and  adds  weight  to 
gold,  (Ac.  in  cupellation.  i.  264. 

ii-  39 1 5 395 

Made  volatile.  i.  3 1 5 

Its  ores  differ  in  feveral  properties,  i. 

156 

A very  rich  lead-ore  that  afforded  no 
filver.  i.  156 

An  apparently  light  ore  rich  in  filver. 

ii-  3 1 7 

T urns  red  by  calcination.  ii.  95 

Its  various  colours  when  melted,  ii. 

5i  6 

Its  phenomena  in  Aqua  fort  is.  ii.  96 
Its  ore  diftinguifhed  into  three  kinds. 

ii.  326 

Gains  weight  by  calcination,  ii.  390 
Regain’d  from  its  calx.  ii.  399.  iii.  448 
Cooled  in  vacuo  after  fufion.  ii.  618 
Immerfed  in  mercury  in  vacuo,  ii.  623 
Its  growth  and  increafe.  iii.  95,  96, 

339 

Whence  its  increafe  of  weight  upon 
buildings.  iii.  96,  97 

Pervaded  by  alabafter  and  while  mar- 
ble. iii.  96 

The  various  changes  it  undergoes  by 
fire.  iii.  336 


Its  ore  yields  a fulphureous  liquor. 

iii.  394 

Sometimes  mix’d  with  antimony  in 
the  mine.  iii.  400 

Diffolved  by  fpirit  of  vinegar,  iii.  435 
Black-lead , what.  ii.  3 1 6 

Its  fpecific  gravity.  ib. 

Red-lead , how  made.  ii.  39 

Dilfolves  white  in  fpirit  of  vinegar. 

ii.  19 

Deftroys  the  acidity  of  vinegar,  and 
afterwards  adts  as  oil  of  tartar. 

ii.  89 

Leatbery  prepared  without  oak- bark.  i. 

. 1 34 

Its  porofity.  i-44* 

Powerfully  imbibes  moifture  from  the 
air.  i.  446.  ii.  376 

Leeches  in  vacuo  ii.  544,  545 

Lemmons  treated  pneumatically,  ii.  592, 

593,608 

Lcnit.ve-Elefluary , purging  by  its  fcent. 

i.424 

Leprojy , to  cure.  iii.  648,  649 

Levity , if  caufed  by  the  air  in  bodies. 

i.  1 24,  1 25 

The  dodtrine  of  pofitive  levity  over- 
thrown. ii.  362 — 365 

Lighty  by  whom  treated  of.  i.  7 

The  proportion  wherein  it  decreafes 
from  the  illuminating  body.  i.  120 
Whereon  its  dodtrine  depends,  i.  222, 
(A  n.  ii.  1 3.  n.  57.  n.  58.  n. 

104.  n,  (Ac. 

Whence  it  proceeds.  i.  300.  (An. 

Its  diffufive  property.  i.  481 

Its  reflexibility  and  refrangibility, 
what.  ii.  7.  n.  20.  n. 

When  llifled  in  bodies.  ii.  15.  n. 
Its  phenomena  in  a darken’d  room. 

ii.  21,55— 59 
Its  rays  reflected  and  refradted  by  dif- 
ferently coloured  papers.  ii.  5 5 

Objedts  viewed  in  different  kinds  of 
it.  11.58, 59 

Tinged  in  palling  thro’  colour’d  bo- 
dies. ii.  65 

Tinged  by  a red  fky.  ii.  68 

A diflimilar  body.  ii.  104.  n. 

Differently  feparable.  ii.  104.  n. 

Found  in  various  fubjedls  ii.  1 1 6 

No 
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No  argument  of  a divine  nature  in 
the  celeitial  bodies.  ii.  1 1 6 

In  vacuo.  ii.  140,  5 10,  5 1 1 

Whether  convertible  into  bodies  ii. 

232,  233.  n. 

How  it  may  aft.  ii.  400 

Oddly  produced  in  the  receiver  of  the 
air-pump.  ii.  455 — 458 

Plentifully  lodged  in  the  air.  ii.  456 
That  of  glow-worms  in  vacuo,  ii.  526 
Afforded  by  the  flefh  of  whitings,  ii. 

625,  626 

Every  light  has  its  peculiar  power, 
virtue,  or  tinfture.  iii.  3 5 

Conveys  the  powers  and  virtues  of 
the  planets.  iii.  3 3 

Extinguifhed,  and  reftored  in  rotten 
wood.  iii.  156  — 160 

. * in  putrid 

fffh.  iii.  160  — 165 

That  of  rotten  wood  and  glowing 
coals  compared.  iii.  165 — 168 

Afforded  by  flefh  - iii.  168 — 171 

• by  mercury.  iii.  171.  n. 

Its  nature  and  produftion.  iii.  172.  n. 
Suddenly  produced  in  water  by  a li- 
quor not  luminous.  iii.  195 

Its  motion  not  inftantaneous.  ii.  58.  n. 

iii.  1 86,  1 87 

A light  refembling  that  of  the  ffars. 

iii.  190 

The  aftion  mutual  between  it  and 
bodies.  iii.  265.  n. 

Enters  the  compofition  of  bodies,  iii. 

305.  n. 

Changes  fiver  into  gold.  iii.  3 2 1 . n. 
That  of  the  mind.  ii.  220 

Lightning , odd  effects  of  it.  i.  420,  421. 

473-  iii-  33- 

A phenomenon  of  it  accounted  for. 

i.  446. 

Happens  in  all  feafotis  of  the  year. 

i.  693 

Seen  moving  in  a thunder- cloud,  iii.  39 
Its  phenomena  exemplified  and  imi- 
tated. iii.  166,  196 

Limbs,  their  lofs  not  irreparable  in  all 
« creatures.  i.  29 

Remedies  for  pains  in  them.  iii.  649 
Lime , whether  an  alkali  or,  acid.  i.  57. 

ii.  63,  64 


The  time  it  requires  to  harden  in 
mortar.  i.  3 45 

Whence  its  heat  in  flaking,  i.  561  — 

564,  692 

Diftill’d  with  fpirit  of  wine.  i.  563, 

564 

Slaked  by  warm  liquors,  and  preler- 
ved  unflaked  in  cold  ones.  i.  165 
Slaked  with  hot  water.  i.  692 

Slaked  with  fpirit  of  fait.  i.  692 
Its  flaking  no  proof  of  antiperiftafis. 

ib. 

Slaked  in  vacuo  ii.  512,513 

Gains  in  weight  from  the  fire.  ii.  395, 

396 

Not  reducible  to  elementary  earth. 

iii.  423 

Its  medicinal  virtues.  iii.  581 

The  exhalations  of  lime-ftone  may 
render  land  wholefome  and  fertile. 

iii.  523 

Lime-water , its  medicinal  virtue,  i.  80 
How  prepared.  iii.  6 1 8 

Linen  whiten’d  by  the  imoke  of  coals. 

ii-  49 

May  aft  as  a fpeculum.  ii.  55 

Lines , flill  inclining  to  each  other,  that 
never  meet.  ii.  216 

Lin-feed,  oil , its  medicinal  virtue,  iii.  5 8 1 
Linus , his  fumicular  hypothecs  exami- 
ned. ii.  657 — 663 

His  folutions  of  fome  pneumatical  ex- 
periments examined.  ii.  675— 678 

Lions , whether  terrified  at  the  crowing 
of  a cock.  i.  484 

Liquifaflion , how  caufed.  i.  45.11. 
Liquors , the  different  kinds  of  different 
nations.  i.  51,52 

A chymical  liquor  that  would  rife 
with  the  increafe  of  the  moon.  i. 

69,  78 

How  liquors  are  affefted  by  froft.  i. 

607,  609, 610 
Expand  in  freezing.  i.  6 1 o — 6 1 3 
May  contraft  by  cold,  i 6 1 3 — 615 
Their  expanfive  force  in  freezing,  i. 

620 — 623 

A cold  liquor  having  the  property  to 
burn  and  confume  bodies.  i.  206 
Whether  liquors  become  cold  by  be- 
ing deprived  of  fluidity.  i.  689. 

To 
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To  cool  them  in  fummcr.  i.5  5 3 . iii.55 
How  cooled  in  Guinea.  iii.  56 

A liquor  productive  of  furprizing  ef- 
fects in  the  quantity  of  a drop.  i. 

556 

An  eafy  way  to  difcover  the  ftrength 
or  tenuity  of  liquors,  ii.  334,  335 
Their  afcent  in  capillary  tubes,  ii.447, 
495,  496,497,  620, 621 
Various  liquors  feem  to  boil  in  vacuo. 

ii.  473,  474 

Afcer.d  to  different  heights  by  fuCtion. 

ii.484,  485 

Contain  air.  ii.  531,532 

Infipid  ones  may  aft  as  folvents.  iii.  7 8 
Their  different  fpecific  gravity  in  fum- 
mer  and  winter.  iii.  43 3.  n. 

Litharge,  its  feveral  ufes.  i.  1 32 

of  gold,  what.  iii.  262,263 

of  filver,  what.  iii.  270 

Litmafe , various  colours  exhibited  by  a 
folution  of  it.  ii.  93,  94 

Lixivia , to  find  their  precife  ftrength. 

i.  1 15 

Load-Jlone , by  whom  wrote  of.  i.  7 
Its  power  increafed  by  capping,  i.145 
Suftains  no  fenfible  lofs  by  its  effluvia. 

i.  400 

Its  effluvia  penetrate  glafs,  &c.  i.  4 1 o, 

41 1,  422 

Will  fometimes  deftroy  the  attractive 
power  of  a needle.  i.422 

Some  load-ftones  have  a great  attrac- 
tive power.  i.  422, 423, 477 

Will  make  iron- filings  dance  ereCt.  i. 

478 

Lofes  it  virtue  in  the  fire.  i.  4 97 
May  have  its  poles  alter’d.  1.289,  497 
Made  to  acquire  new  poles,  i.499,592 
Changes  it  virtue  with  its  pofition. 

i.  499 

Experiments  and  obfervations  upon 
the  (tone  itfelf.  i.  501 — 505 

The  phenomena  of  load-ftones  heated 
and  cooled.  i.  501 

Will  ftrike  fire.  i.  501,502 

May  take  a touch  like  iron.  i.  502 

Engl'Jh  load-ftones  preferve  their  di- 

rective and  attractive  virtue  after 
ignition.  i.  502,503 

Heated  load-ftones  approached  by  a 
capped  magnet.  i.  503 


Quenched  in  water.  i.  503 

Lofe  in  weight  by  ignition.  ib. 
Difl'olved  in  fpirit  of  fait.  i.  504 

• in  Aqua  regia.  ib. 

Will  attraCt  in  vacuo,  ii. 140, 499, 500 
A fmaller  and  a weaker  may  draw  iron 
from  a larger  and  a ltronger.  ii.  25  2 
Its  fpecific  gravity.  ii.315,327 

Load-ftones  vary  in  their  weight,  i. 

398.  ii.  328 

Will  affeCt  needles  in  vacuo,  ii.  42  r , 

422 

May  affeCt  the  human  body.  iii.  1 2 5 
Log-wood , its  infufion  turn’d  of  various 
colours.  ii.  83,90,91 

Longitude , methods  to  difcover  it  at  fea. 

i.  138.  n. 

Lcofenefs,  how  cured.  i. too, 649, 650 
Luna  cornea,  the  procefs  of  it.  i.  255, 

5 1 7, 537, 539, 54° 
Hard  to  diffolve.  i.  537 

Lunafixa , what.  i.  166 

Lungs , collapfe  upon  a wound  in  the 
thorax.  i.  27.  ii.  463 

A fupernumerary  lobe  found  in  them. 

i-  173,  i74 

Adhering  to  the  ribs.  i.  174 

May  ftrangely  convey  things  into  the 
body.  i.  448 

Their  ftrudlureand  ufe.  ii. 462 — 472 
Not  abfolutely  neceflary  to  refpira- 
tion.  ii.  463,464 

M. 

MAcabuy , a violent  operative  plant 
in  Ireland.  i.  437 

Madder , turned  red.  ii.  76 

Affords  a vegetable  lac.  ii.  103 

Mad-dogs , their  poifon  convey’d  by  ex- 
halation. i.  435,436 

The  poifon  of  their  bite  may  long  lie. 

concealed.  ii.  144,  251 

The  cure  of  their  bite.  iii.  548 

Madnefs , propagated  in  cattel  by  efflu- 
via. _ i.  413 

Magiji erics  of  vegetables,  how  obtain’d. 

i-5*9 

What.  ii.  399.  iii,  405 

Of  metals.  iii.  395 

Magi - 
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Magical  cures  to  be  enquired  into.  i.  84 

—90 

Magnetic  needles,  how  to  abolifh  and 
alter  their  verticity.  i.  499,  500 
Magnetic s,  the  experiments  made  there- 
in probable.  i.  145,171,  234 
New  difcoveries  herein.  i.  500.  n. 
Magnetifm , acquirable  by  bodies,  i.  289 
Produced  mechanically,  i.  496 — 505 
A hint  for  a good  magnetical  hypo- 
thecs. i.  1 7 1 

Wherein  it  differs  from  gravity,  i. 

500.  n. 

Magnets , celeftial  and  aerial,  iii.  87,  88 
Malt,  how  made  cheap.  i.  1 3 1 

Man , his  compofition.  i.  21 8 

What  kind  of  creature,  ii.  199,209 
His  ignorance.  ii.  276,  277 

Whether  the  only  rational  fpedtator 
of  God’s  works.  ii.  175 

His  body  a compound  engine,  ii.  193 

His  form  what.  ii . 237 

The  ftrengthof  his  body.  ii.  356 
Mandihoca , a poifonous  plant,  how  ren- 
der’d wholefome  aliment,  i.  1 4,  50 
Its  medicinal  virtue.  i.  80 

Mandrake , its  foporific  virtue.  i-  435 
Manganefe , its  ufe  in  glafs-making,  i.  1 49 
Exhibits  various  colours  in  glafs.  ii.  99 
Found  near  an  Englijlo  pottery,  ii.  323 
Manna , the  uncertainty  of  its  appear- 
ance. i.  293 

Manure , may  enter  the  compofition  of 
vegetables.  iii.  238 

Marble , counterfeited  by  a cement,  i.  1 1 1 
White,  ftained.  i.  111,453,454 
White,  its  fpecific  gravity. 

Porous. 

Black,  ele&rical. 

Its  different  colours  when  rough  and 
polifh’d.  ii.  8 

Black  and  white,  their  different  ef- 
fects upon  light.  ii.  34,  35 

Figures  met  with  in  fawing  it.  ii.  1 6 1 
Polilh’d  marbles  iticking  together,  and 
falling  afunder  in  vacuo,  i.  284,  324 
— 326.  ii.  313,440,441,  526,527, 
676,677,693  — 695,699,700 
Examin’d  hydroftatically.  iii.  129,139 
Perfumed  quite  thro’  its  iubftance. 

iii.  527 


Marbled-paper , hoW  made.  1.134. 
Marble-lime , endures  the  water,  i.  3 3 1 
Marcafites , found  in  (tones,  t$c.  i.  342. 

iii.  1 32 

Burft  in  the  air.  i.  344,  401.  ii.  384 
Their  compofition  and  ftrudture.i.387, 

iii.  1 3 2 

May  afford  gold.  i.  r 5 8 

Yield  an  efflorefcence.  i.  461.  ii.  384. 

iii-  79 

Analyfed.  i.  453.  ii.  317.  iii.5 15,5  24, 

525,  590 

How  diftinguiihable  from  metalline 
ores.  ii.  317,  318 

Their  fpecific  gravity.  ii.  317 

Are  a kind  of  metalline  ore.  ib. 
May  afford  excellent  medicines,  ii.  3 r 8 
Grow  hot  by  diffolving  in  the  earth, 
and  in  water. iii. 233, 236 — 239,241, 

53° 

Some  that  yielded  running  mercury. 

iii.  400 

Make  an  artificial  mineral  water. 

iii.  515 

V ery  common  in  the  earth,  iii.  525 
Marvel  of  Peru , its  gaudy  colours,  ii.  8 
Not  durable.  ii.  25 

Materia  ccelejlis , its  velocity.  ii.  268 
Materia  inedica , how  to  increafe  it.  i.  5 8 

— 60 

How  to  improve  it.  i.56,57.  iii.  582 — 

584 

Examin’d  hydroftatically.  ii.  326 , £5V. 
Materia  fubtilis , the  neceffity  for  it. 

i.  1 9 n.  284 

Mathematics , its  advantages.  ii.  260 
Ufeful  to  philofophy.  i.  117 — 123 
May  fuggeft  new  experiments,  i.  122, 

123 

Matter,  an  univerfal  matter.  i.  1 97 
Its  efi'ential  properties,  i.  198,275,2 76 
Whether  external  to  the  mind.  i.  203 

— 206 

Of  what  particles  compofed.  i.aog.n. 
Its  great  divifibility.  i.403  -409,413 
Indifferent  to  all  ftates.  ii.  1 24 

When  the  fame.  ii.  229,  230 

How  divided  originally.  iii.  263 

Its  particles  may  retain  their  nature 
in  compofition.  iii.  26 3 , 264 


ii.  319 
1.  451 
i.  5 1 2 
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Mean  proportionals , two  where  there  is 
notone.  ii.  224 

Mechanical  philofophy^  what.  i.  187 
Recommended,  i.  187 — 196.111.  360, 

361 

Mechanical  principles , their  fertility. 

i.  275 — 278 

Mechanical folutions , what.  ii-  347 

Mechanics  ,what.  i. 123.0. 

Advantageous  to  natural  philofophy. 

i.  123  — 129 

Medicine , the  ftate  of  it  in  the  Eajl- 
Indies.  i.  83 

The  ftate  of  it  in  Brazil.  i.  93?  97 
Difficult  to  make  an  exadt  experi- 
ment in  it.  i.  1 76 

Medicines , the  advantage  and  difadvan- 
tage  of  compound  ones.  i.  6 1 , 62 
Whence  faid  to  be  both  hot  and  cold. 

i-  357 

Why  effectual  in  fome  difeafes  and 
not  in  others,  apparently  fimilar. 

iii.  554 

Whether  they  refpedf  particular  parts 
of  the  body.  iii.  561,  562 

Simple  medicines  recommended,  iii. 

576—594 

Melons , very  large  in  Ruffia.  i.  660 
Membranes , porous  in  animals,  i.  442 — 

444? 447 

Memory , its  modus  of  operation  hard  to 
account  for.  ii.  215 

Menfes , happening  at  unufual  parts,  ii. 

132 

Remedies  for  their  fuppreflion.  iii. 

650,  675 

Menjlruums , a powerful  one  afforded 
by  common  bread.  i.  34, 49 

May  again  ferve  for  the  fame  opera- 
tion. i.  73 

Powerful  ones  to  be  fought  after. 

i.  76 

A ftrange  and  curious  one.  i.  76,  77 
The  Menjlruum  peracutum , its  pre- 
paration and  effedts.  i.  260,261,  377 
A ftrange  one  for  metals.  i.  372 
The  permeating  menftruum.  i.  427, 

445 

Their  operation  quicken’d  by  heat. 

i.  527,  528 

Compound  ones.  i-  5 29 


E x. 

Whether  they  muft  have  an  affinity 
w7ith  the  bodies  they  diffolve.  i.  5 3 r 
—533-  iii*  553?  55^,  557 
Muft  fometimes  be  lower’d  or  height- 
ned  before  they  will  work.  i.  163 — . 

166,  455, 533,  534.  if.  335 
Whence  their  adtion.  i.  301.  ii.  472, 

_ 473 

Adt  varioufly.  i.  47?  48.  ii.  398.  iii. 

..  347,  552,553 

May  adt  by  unregarded  means,  iii. 

78,  93 

Gne  that  difl'olves  tin,  as  rfqua  fortis 
diffolves  filver.  ii.  96 

One  that  diffolves  gems.  iii.  ior 
Proper  ones  may  make  extradts  of 
gems.  iii.  107,  119  — 121,  125 
Various  kinds  of  them  in  the  bowels 
of  the  earth.  iii.  123 

Not  unlike  the  alkaheft  obtainable. 

iii.  276 

An  infipid  one  that  diffolved  gold. 

iii.  286 

A peculiar  compound  one  for  diffol- 
ving  gold.  iii.  306,  307 

A fimple  one  that  diffolves  and  raifes 
coral  in  diftillation.  iii.  348 

One  that  would  oddly  diflociate  the 
parts  of  very  fixed  minerals,  iii.  348 
May  feparate  and  retain  parts  from 
bodies  irrefoluble by  the  fire.  iii.  349 
Many  diftindt  kinds.  iii.  552,  553 
A potable  one  that  diffolves  ftones  and 
metals.  iii.  533 

Menfuration>  perform’d  hydroftatically. 

ii-  34°-  n.  341,  342 
Mercuries  producible,  iii.  397 — 400.397 

* • . ~415 
Metalline  mercuries  differ  from  the 

common.  iii.  410 — 415 

Mercurius  dulcis , eaten  like  bread,  i. 

97-  n. 

How  prepared,  i.  533.  iii.  279,  346, 
. . 570 

Cafually  changed  into  an  antimonial 
fubftance.  iii.  67 

Its  medicinal  virtues.  iii.  585 

Mercurius  vita , how  prepared,  i.  523 

ii.  1 7,  47 

How  beft  corredled.  i.74 

Mercury , ferviceable  in  the  pal fy.  i.  98 

Cor- 
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Corrected  with  gold,  its  virtues,  i.98, 

103 

Recommended  for  feveral  difeafes.  i. 

102,  103 

A powerful  empirical  medicine  made 
of  it.  i.  103 

Operates  vajioufly  upon  the  body.  ii. 

1 3 2.  iii.  438 

Its  fublimate  fublimed  with  tin-glafs. 

ii.  41 

What.  iii.  262.  n.  397,  403 — 435 
The  principle,  what.  iii.  319, 320 
Of  metals,  what,  and  how  counter- 
feited. iii.  297,  298,  399,403 — 405 
The  mercury  of  gold.  iii.  297,  402, 

408,  409 

The  mercuries  of  bodies  different. 

iii.  321,  322 
That  of  tin  turn’d  into  gold.  iii.  321 
Metalline  mercuries  fixed  into  nobler 
metals.  iii.  321,  322 

A green  mercury  of  copper,  iii.  321, 

322 

That  of  lead  fixed  into  gold.  iii.  322 
Thofe  of  antimony  and  lead.  iii.  399, 

400 

The  mercury  of  filver.  ib. 

'The  mercury  of  antimony,  itseffedls 
upon  gold.  iii.  400,  401 

Growing  hot  upon  gold  and  filver. 

iii.  400 — 402,  41 2 
The  criterion  of  a metalline  mercury. 

iii.  401 

Metalline  mercuries  amalgamated  with 
gold.  iii.  401, 41 1,  412 

The  faculty  of  growing  hot  with 
gold,  a durable  one  in  a metalline 
mercury.  iii.  401 

Various  ways  of  making  metalline 
mercuries.  iii.  40 1 , 4 1 4 

Refembled  by  metals  in  fufion.  iii. 

4°3>  404 

Running  mercuries  differ,  iii.  404,  4 1 o 

—415 

Mercuries  heavier  than  the  common. 

iii.  409 — 414 
An  attempt  to  precipitate  a metalline 
mercury  amalgamated  with  gold. 

iii.  413 

A running  vegetable  mercury,  iii.414 
The  ufe  of  metalline  mercuries  in  chy- 
miftry  and  phyfic.  iii.  415 


All  metalline  mercuries  prefently  raife 
gold  in  diftillation.  iii.  413 

Mejfages  to  convey  fecretly.  i.  1 13 
MetaU , how  diffolved  in  menftrua.  i.  47, 

48.  n. 

Receiv’d  into  the  fiomach.  i.  48 
To  fplit  thin  plates  of  metal,  i.  134 
How  granulated.  1.135 

Wires  of  different  metals  yield  diffe- 
rent notes.  i.  143 

Particularities  in  in  fufing  thofe  of  dif- 
ferent mines.  i.  169,  170 

Are  porous.  i.  430,  454,  453 

To  make  them  volatile,  and  bring 
them  over  in  diftillation.  i.  374.  iii. 

543*544 

May  emit  effluvia.  i.  398 

May  be  affedted  by  effluvia,  i.  430, 

43  3 

Penetrable  without  difplacing  their 
parts.  i.  450.  n. 

May  be  enter’d  by  grofs  bodies,  i.  454 
Penetrable  by  fulphur  and  arfenic.  i. 

454 

Perfumed.  i.  454,455 

Their  parts  are  in  motion.  i.  460 
Expand  by  heat,  and  ihrink  in  cool- 
ing. i.  488,489 

Diffolved  by  boiling.  i.  528 

Made  more  fluid  by  long  fufion.  i. 

310, 3 n 

Affedled  by  froft.  i.  595,  5 96,  609 
Varioufly  diflolved  and  precipitated. 

ii.  88,  89 

Their  different  colours  in  different 
ftates.  ii.  95 — 99 

Brought  to  exhibit  adventitious  co- 
lours. ii.  100 

T o examine  mixed  metals  hydrofta- 
tically.  ii.  374 

Gain  in  weight  by  ignition,  ii.  3 88 — = 

39* 

May  fink  into  the  cupels  whilft  kept 
in  fufion.  ii.  391 

Their  calces  what.  ii.  398 

Why  they  fume  not  in  fufion.  ii. 

400.  n. 

Melted  metals  cooled  in  vacuo,  ii.  6 1 8 
Their  calces  expofed  to  the  rays  of  a 
burning-glafs  in  vacuo.  ii.  63  3 
What  they  are.  iii.  321.  n. 
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To  make  a table  of  their  gravities. 

iii.  47 

Found  fometimes  pure.  iii.  342 
How  affedted  by  theair.  iii.  83,  84 
Theirgrowth.  iii.  94,98,338— 341 
Produced  from  fleams.  in- 339 

Thair  manner  of  formation,  iii. 3 40 
Whence  they  have  their  weight,  iii. 

406,407 

May  have  their  fpecific  gravity  dimi- 
rifhed  by  a fmall  addition.  iii.  408 
Their  gravity  confidtr’d.iii.  406 — 409 
Their  fufion  how  promoted  or  hin- 
dered. iii.  429,430 

Raifed  in  vapour.  iii.  543,544 

Their  folutions  change  colour  with 
gauls.  iii.  507 

Met aphyfual  difficulties , whence,  i.  705 
Plardly  to  be  folved  by  men.  ii.  200 
Meteors , whence.  i. 434, 705.  iii.  529 
Foretold  by  the  hygrofcope.  ii.  3 8 1 , 

382 

Requifitesto  the  hiftory  of  them.  ii. 

3*5,  387-  n. 

Mezereon , its  bloffoms  turn’d  to  a green. 

ii.  75 

Mice , treated  pneumatically.  11.524,5-25, 

539,  54* — 543 
Weighed  before  death  and  after,  ii.5  29 
Drowned.  h.  535,536 

Microfcopes , apply ’d  to  various  bodies. 

ii.  22 

to  bodies  apparently  fmooth.  ii.6 

to  taffaties,  be.  ii.  9 

to  a green  compound  powder. 

ii.  10,70 

to  vinegar.  i.  9, 1 3 

to  mites.  i<  1 2 

May  difcover  the  particles  of  bodies 
from  whence  their  colours  proceed. 

ii.  1 o.  b n. 

Milk,  how  coagulated  by  runnet.  i.  3 3 1 
That  of  the  nurfe  affedting  the  child. 

i.208.  iii.  288,550 


Contains  air.  ii.  434 

Its  expanlion  in  the  air-pump,  ii.540 
Treated  pneumatically.  ii.  609 

Preferved.  ii.  634 

Its  analyfis.  iii.  348 


T urn’d  red  by  fait  or  tartar.  iii.  467 
T he  changes  it  undergoes  in  an  infant. 

iii.  5.62, 563 


Has  medicinal  virtues.  iii.  580 

T o increafe  in  nurfes.  iii.  650 

MUiy-way , examin’d  with  a telefcope. 

ii.  31 

Millepedes,  their  medicinal  virtues,  i.  46 , 

47,  65 

M:nd  of  man,  how  framed,  ii. 204,  206 

2.07,  be. 

Its  internal  light.  ii.  220 

Mineral fubjlances , found  in  the  human 
body.  i.  34 

Mixed  with  oil  of  vitriol.  i.  569 
A mineral  mafs  ftrongly  feented.i.  399 
Minerals  of  the  fame  fpecies  may  widely 
differ.  i.  1 5 5 

Change  colour  by  the  adtion  of  the 
fire.  ii.  96 

Several  minerals  dilfolved  in  their 

proper  menftruums.  ii. 97 

Impart  colours  different  from  their 

own.  ii.  99,  101 

All  heavy  ones  to  be  examined  hydro- 
ftatically.  ii.  323 

Various  unregarded  minerals  in  Eng- 
land. ii.  323,324 

How  to  be  fearched  for.  iii.  1 2z 

Obfervationsto  be  made  on  them,  to- 
wards the  natural  hiftory  of  a 
country.  iii.  6 

A fine  mineral  lump  deferibed.  iii. 

102 

Mineral  fubftances  may  be  very  light. 

iii.  1 1 9 

■ are  exceeding  nu- 

merous in  the  bowels  of  the  earth. 

ii.176.  iii.  1 22,1 23,1 26 
Lofe  of  their  medicinal  virtue  in  the 
fire.  iii.  126 

Are  not  compofed  of  firnple  bodies. 

iii.338 

Different  kinds  found  near  each  other. 

iii.  526 

Many  more  of  them  noxious  than  are 
wholefome.  iii.  524 

Mineral  folutions  letting  fell  a black 
powder,  what  that  fignifies.  ii.  41 
Mineral-waters , examined  hydroftati- 
cally,  be.  iii.  128,  230,  501,  504— 
507,  508—510 
The  difficulty  of  determining  their 
nature.  iii.495,  496,  519,  520 

The 
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The  necefiity  of  knowing  their  nature. 

iii.  496 

Their  number  great.  ib. 

Some  at  great  depths  of  the  earth,  ib. 
Heads  for  a natural  hiftory  of  them  in 
their  channel  or  receptacle,  iii.  49  7 

—499 

Efledt  of  rain  upon  them.  iii.  498, 

499 

Confider’d  out  of  their  fpring.  iii.  499 

—5i7 

Their  temper,  what  it  fignifies,  and 
how  to  bemeafured.  iii.  500 

Their  fpecific  gravity,  the  advantages 
of  knowing  it,  and  how  to  be  de- 
termined. iii.  500 — 502 

Ufes  of  their  natural  precipitates. 

iii.  502 

Examin’d  micro fcopically.  iii.  502 

Their  odours-  iii-  5 02,503 

How  affedted  by  tranfporiation  and 
the  air.  iii.  503,504 

Remarks  upon  the  common  methods 
of  examining  them.  iii. 504 — 507 
Some  give  a blacknefs  to  the  tongue, 
dsV.  iii.  5 05 

Arfenic  not  dilcoverable  in  them  by 

gauls.  iii.  505,505 

Vitriol  not  certainly  difcoverable  in 
them  by  gauls.  iii.  506 

Alterable  in  their,  nature.  iii.  506, 

520.  n. 

The  common  method  of  examining 
them  improved.  iii. 5 07 — 510 
Turn  black  with  a certain  liquor,  if 
vitriolic.  iii.  508 

■ May  contain  fome  falts  and  fulphurs 
unobferved.  iii. 5 08,509 

T oknowwhether  they  contain  arfenic. 

iii.  509 

Contain  common  fait.  iii. 5 1 0,5 1 1 , 

514 

Contain  but  little  acid.  iii.  511,  512 
To  find  their  predominant  fait.  iii. 

512—514 

Different  ones  afford  different  quanti- 
ties of  Caput  mortuum.  iii.  514  — 

, . , 5i7 

Imitated  artificially.  iii.  5 1 5* — 5 1 7 

How  they  may  lofe  their  virtues.  iii. 
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Heads  for  their  natural  hiftory  as  a 
medicine.  iii.  518,  519 

Adt  by  entring  the  blood.  iii.  560 
Mines , yield  mixtures  of  metals,  i.  1 56 
Deftructive  effects  of  an  artificial  one. 

i.  476,478 

Their  temperature,  i.  641,642,  698, 
700—702.  iii.  55»57>232»z33 
Hot  exhalations  in  them.  i.  704,  705 
Taking  fire.  ib\ 

Whence  to  judge  if  they  deferve  to  be 
wrought.  ii.  326 


Obfervations  and  enquiries  to  be  made 
about  them.  iii.  8 — 1 3 

An  account  of  thofe  at  Mine-deep. 

iii.  48,49 

How  candles  burn  in  them.  iii.  63 
Horfcs  let  down  therein.  iii.  70 

How  the  pafl'ages  of  them  ftraiten. 

iii.  95,96' 
iii.  94,  95 
iii.  95,96 
iii.  97 
iii.  97,98 
leaves  of  trees  by 
iii.  238 
iii.  S3  8 

Some  afford  noxious  exhalations,  iii. 


Tin-mines. 
Lead- mines. 
Silver-mines, 
Gold-mines. 
Some  colour 
their  fteams. 


the 


A fign  of  a mine. 


239 

The  ufe  of  air-fhafts  in  them.  in. 

239, 240 

A very  deep  one.  iii.  240 

Some  not  prejudicial  to  vegetables. 

iii.  522 

Some  healthy.  iii.  523 

Minium  expofed  to  the  focus  of  a burn- 
ing-glafs.  ii-  633 

Madewhiteby  fal-armoniac.  iii.  292 

Reduced  to  lead.  iii.  418 

Mint,  its  growth  from  water,  iii.  283, 

390 

Miracles  demonftrate  a God.  i.  24 
What.  ii.  256 

Necefiary  for  the  chriftian  religion. 

ii.  255 

How  to  be  judg’d  of.  ii.  2 5 6 

T ranfient  and  permanent.  ii.  259 

Mifcarriages , caufed  by  2n  ill  extingu- 
fhed  candle.  i.  424.11.  121 

Mifiktovo , its  medicinal  virtue.  i.  65 
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Mi/fs,  occafion  a great  fwell  of  fea.  iii.  2 5 
Rife  and  fall  in  dew.  ib. 

Mites,  examin’d  with  a microfcope.  i.  1 2 
Compared  with  elephants.  ib. 

The  procefs  of  their  hatching,  i.  408 
The  minutenefs  of  their  parts  in  the 
egg.  ib. 

Their  eggs  differently  fhaped.  i.  428 
Treated  pneumatically,  ii.  547,  548 
Mixture,  its  effeCl,  as  to  confidence, 
hard  to  determine  a priori,  i.  319. 

iii.  576,  577 

To  make  mixtures  in  comprefs’d  air. 

ii.  560 

What.  iii.  289,  290 

Its  nature  explain’d.  iii.  289,  290 

A caution  to  phyficians,  isc.  about  it. 

ii.  54 

Modus , what.  ii.  214 

The  modus  of  things  unknown,  ii. 

2 1 4 •*  2 1 5 

Mojiure,  its  great  force.  i.  137 

Indances  of  its  effefts  upon  various 
bodies,  i.  4 17,  477.  ii.  382 — 386, 

47i 

Its  force  meafured.  ii.  384 — 386 
In  the  air  untunes  mufical  firings,  ii. 

384 

Burlls  flones.  ib. 

Moles,  their  eyes  and  feet  well  adapted 
to  them.  i.  1 1 

The  ufe  of  their  eyes  and  feet.  ii.  1 64, 

166 

Money,  the  colour  of  it  changed  in  the 
pocket.  i.  446 

A Monbey  that  fmelt  of  mufk.  i.  479 

Monjlers , whence.  ii.  121,122 

Moon , whether  her  rays  are  cold.  i.  684 
Obferved  with  a telefcope.  ii.  1 o 

Thought  to  be  animated.  ii.  1 1 5 

Anopakebody.  ii.  1 16 

Her  didance  from  the  earth  how  mea- 
fured. ii.  20 r 

When  mod  illumin’d.  ii.  224 

Odd  influences  thereof.  iii.  3 8 

Rifing  very  oblong.  iii.  58 

Her  motion  accelerated.  iii.  77.  n. 
Moors,  their  colour  alter’d  by  a river. 

r ii-  44 

Mofs  of  a human  fkull,  its  medicinal 
virtues.  i.  92.  445.  iii,  574 


Mother  of  pearl,  the  way  of  fifhing  for 
it-  iii.  72 

Motion , what.  i.  20.  n. 

If  eflential  to  matter,  i.  20.  n.  ii.  1 28, 

244 

Whence  it  proceeds.  i.  197 

The  different  kinds  of  it.  i.  198.  n. 
Always  upon  the  decay.  i.  223.  n. 
How  it  may  be  diverfified.  i.  277,278 
An  intedine  motion  in  the  parts  of 
folid  bodies.  i.  460 — 463 

Itspower.  i.  471.  &n.  473 

Its  laws.  i.  470,  471.  n. 

Slight  motion  productive  of  great  ef- 
fects. i.  470 — 495 

Propagable  with  eafe  thro’  different 
mediums.  i.  47 8 — 483 

Many  effe&s  arife  from  intedine  mo- 
tion. i.  49 1 — 495 

What  kind  requifite  to  heat.  i.  560 
Natural  motions  how  didinguifh’d 
from  other.  ii.  126 — 128 

Perform’d  by  univerfal  and  mechani- 
cal laws.  ii.  126 

The  great  quantity  of  it  in  the  world. 

ii.  267,  268 

Not  always  the  fame  quantity  in  the 
world.  ii.  152,  1 53.  n. 

How  preferved  in  the  world,  ii.  152 
More  apt  to  be  lod  than  got.  ii.  15  2.  n. 
The  difficulties  attending  the  concep- 
tion of  it.  ii.  203 

If  determinable  by  the  will.  ii.  217 
That  of  the  heavens  how -regulated. 

ii.  268,  269 

Mouldinefs , the  air  fometimes  unfit  to 
produce  it.  ii.  632 

A plant  growing  by  means  of  the 
air.  iii.  62 

Mountains,  the  weight  of  the  atmo- 
fphere  upon  them.  ii.  370 

Fair  at  the  top,  and  dormy  below. 

iii- 53,  54 

Cover’d  with  fnovr  in  fummer.  iii. 

5Z>  54 

Various  feafons  happen  on  them  at 
the  fame  time.  iii.  55, 56.,  69 
Bridges  of  fnow  upon  them.  iii.  55 
The  temperature  of  the  Pike  of  Te- 
tter iff.  hi- 57 

One  that  foretold  the  weather,  iii.  75 
- Mufca 


717 


INDEX. 


Mufca  volit antes  appearing  before  the 
eyes.  iii.  596 

Mufcovites , whence  defcended.  ii.  43 
Jl Aufcular  motion , how  to  be  explain’d. 

ii.  480.  & n. 

Mujhrooms , how  afforded  by  the  Lapis- 
Lyncurius.  iii.  142 

Mufic,  ’ to  keep  time  in  it.  i 1 3 7 

Whence  the  diverfity  of  founds  in  it. 

i.  278 

Whereon  it  depends.  i.  122,  420 
The  effects  of^ it.  i.  4zo 

The  orgin  of  its  notes.  i.  278 

Concords  and  dilcords  in  it,  whence. 

• ib. 

Its  power  on  ferpent9.  i.  484 

■ - — on  fifh.  ib. 

———on  perfons  bitten  by  the  taran- 
tula. i.  484,  485 

Gaufing  involuntary  tears.  i.  485 

Places  anfwering  only  to  one  note  of 
it.  i.  487 

The  difference  of  it  in  different  rooms. 

i.  482 

Mufical  Injlruments , the  time  required 
to  feafon  them.  i.  461 

Their  unifon  firings  being  flruck,  may 
affedl  others  at  a diflance.  i.  485,  486 
A cafement  affedted  by  one.  i.  487 
The  founds  of  two  firings  may  ap- 


pear but  one.  i.  43  1 

AfFedled  by  wet  weather,  ii.  384.  iii. 

41 

Mufical  notes  varied  in  metals.  i.  143 
Mujk , may  preferve  flefh.  i.  30 

The  way  to  heighten,  improve,  and 

recover  its  fcent.  i.  1 46 

Caufing  the  head-ach.  i. 423 


Its  fcent  refembled  by  a dunghill,  i. 


547 

— by  pearls  and  fpirit  of  vitriol,  i.  546 

An  efience  of  it.  i.  549 

The  Mufk-animal.  i.  547 

Mufk-ducks.  ib. 

Mujk- rats.  ib. 

Mufk-feed.  ib. 

Mujl , diflill’d  .to  advantage.  i.  371 

How  turn’d  to  vinegar.  i.  527 

Suffocates  by  its  effluvia.  ii.  467 

To  prevent  the  ill  effects  of  its  efflu- 
via. ib. 


The  air  it  generates.  ii.  567 

How  preferv’d.  i.  679 

Its  produdls  by  diflillation.  iii.  382, 

383 

Mujiard-fecd  yields  a volatile  fait  by  di- 
flillation.  i.  3 72.  iii.  368 

Myrrh , its  folulion  in  water  precipita- 
ted. i.  524 

N. 

NAils  grow  after  death.  1.230 

Are  porous.  i.  448 

How  flain’d  of  various  colours.  ib. 
Napellus  corrected.  i.  60 

Natural  bodies , are  compcfed  of  thin 
plates.  ii.  104.  n. 

Divided  into  animate  and  inanimate. 

ii.  159 

Natural-hjory , heads  for  the  natural - 
hiftory  of  a country.  iii.  5 — 14 
Natural  magic,  ufed  to  propagate  fu- 
perflition.  ii.  256 

Natural  philofophy , advantages  attend- 
ing the  fludy  of  it.  i.  3 — 25 

Natural  Jlates  of  bodies,  whether  real 
or  arbitrary,  i.464 — 469. -1  £7 — 

49 1 

Nature , the  received  notion  of  nature 
what.  ii.  113 

What,  according  to  Ariflotle.  ii.  1 1 2- 
The  vulgar  notion  of  it  prejudicial  to 
religion  and  philofophy.  ii.  1 06 — 
108,  1 13 — 1 16 
Reafons  againft  the  vulgar  notion  of 
nature.,  ii.  116 — 123.  123 — 133. 
Her  abhorrence  of  a vacuum  juflly  dis- 
regarded. ii.  107,  1 1 9,  120,  137, 

138 

The  notion  of  nature,  a plea  for  ig- 
norance. ii.  108 

Great  ambiguity  in  the  word.  ii.  101, 

1 09 

Frequently  and  unfkilfully  applied. 

ii.  1 10 

Means  to  avoid  the  ambiguity  of  the 
word.  ii.  1 1 o,  1 1 .1 

The  nature  of  a thing,  what.  ii.  1 j 1 , 

1 1 2 

A new  notion  of  nature  advanced. 

ii.  1 13 

The 
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The  quin* eflential  nature  of  the  ce- 
leftial  bodies.  ii.  3 1 5 

In  what  fenle  not  found  in  fcripture. 

ii.  1 1 8 

Made  a kind  of  godde fs.  ib. 

Whether  violence  be  contrary  to  na- 
ture. ii.  126 

Axioms  about  nature,  ii.  134 — 148 
A notional  thing.  ii.  1 1 3,  134 

Often  fruftrated  in  her  ends.  ii.  1 3 5 

Does  not  always  adl  in  the  fhortelt 
way.  ii.  136 

do  that  which  is  beft.  ii.  137,138 

Whether  fhe  may  be  laid  to  cure  dif- 
eafes.  141 — 145 

Many  things  ill  aicribed  to  nature. 

ii.  1 41 

Often  oppofed  by  the  fkilfulphyfician. 

ii.  143 

Whether  fubftance  or  accident,  ii.  1 45 
Naturi/ls , who.  ii.  1 10 

Navigation.  ii.216 

Negroes , from  whence  their  blacknel's. 

ii.  42 — 46 

Nephritic  diforders  to  remedy,  iii.  568, 

569,  575 

Nephriiic-ivood , its  hiftory  and  ufe.  ii. 

59—64 

Its  colour,  ii.  62 

Experiments  made  with  its  tindiure. 

ii.  52.  59—64 
The  phenomena  of  its  tindture  folved 

ii.  15.  n.  61 

Jts  tindlure  diftill’d.  ii.  61 

its  blue  colour  deftroy’d  and 

reftored.  ib. 

Kircher’s  account  of  its  tindlure  exa- 
mined. ii.  61 — 63 

An  extraordinary  ufe  of  this  tindlure. 

ii.  63,  64 

Nerves , blood  found  in  their  fubftance. 

i.  173 

A remedy  for  their  diforders.  iii.  650 
New- England , the  change  of  the  air’s 
temperature  there.  i.  293 

Nile,  the  caufeof  its  0ver-fl0wing.-i.43  3 
Nitre , obtain’d  from  vegetables.  i.  67 
• — from  Aquafortis  and  pot- 
atoes. i.  407.  iii.541 

The  life  of  vegetables.  i.  106 

I ts  ufe  in  calcining  minerals.  i.  1 5 2 

Different  kinds  of  it,  i.  1 6* 


E X. 

Made  from  fea-falt.  i.  161 

Gain’d  from  the  earth  of  church- 
yards. it  1 61 

T ranfparent  in  fuflon.  i.  2 80, 3 c 2 
A leading  experiment  made  with  it. 

i.  297—304 

An  univerfal  fait.  i.  297 

Differs  from  other  falts.  i.  301 

Its  generation.  i.  302 

An  attempt  to  renew  it.  i.  302,303 
T wo  ways  to  make  it  fluid.  i.  3 1 2 
Its  fixed  quality.  i.  370. 

Its  lpirit  how  gain’d  to  advantage,  i. 

37° 

Cryftalliz’d  with  alum.  i.  425 

Made  artificially,  i.  107,43 1,520,5  21, 

5 39,545-  iii-439»454',?4I 
How  fpeedily  reduced  to  a calx.  i.  477 
The  furface  of  its  run  liquor  in  contadl 
with  other  fluids,  i.  388,39c*— 393 
A fFords  two  corrofive  bodies.  i.  5 3 9 
Will,  in  fuflon,  flafh  with  fal-armo- 
niac.  i.  357 

Produces  coldnefs  in  water.  i.  55  5 

Whether  an  univerfal  efficient  of  cold. 

i.  647  — 650 

Yields  red  fumes,  but  a white  fpirit 
in  diftillation.  ii.  80 

May  afford  a reddifh  liquor,  ii.  80,  8 1 
Produced  in  vacuo.  ii.  6 1 9 

Its  growth.  iii.  340,  381 

Its  ingredients.  iii.  3 80,  3 8 r 

No  volatile  nitre,  but  nitrous  fait  in 
the  air.  iii.  26,  27 

To  obtain,  purify,  and  forward  its 
growth.  iii.  30,  31 

Obtain’d  from  the  lime  of  old  walls. 

iii.  80 

Cools  the  earth  and  water,  iii.  233, 
236,237,247 
Gains  new  properties  by  diftillation. 

iii.  33? 

Made  to  run  per  deliquium.  iii.  365 

- 366 

Its  acid  fpirit  by  diftillation.  iii.  367, 

37r,38o 

Affords  plenty  of  fixed  fait.  iii.  370, 

37 1 

That  of  Egypt  a native  alkali.  iii. 

37ir372,5i3 


T urn’d 
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Turn’d  into  an  alkali,  iii.  372 — 374 
The  fait  abounding  in  it,  whether 
acid  or  urinous.  iii.  3 8 1 

Convertible  into  acid  fpirit,  or  fixed 
alkali.  iii.  381,438 

Turn’d  into  earth.  iii.  421 

Noah’s  curfe  upon  Cham , what.  ii.  44 
Nut-kernels , treated  pneumatically.  ii. 

612,628 

Nutmegs , the  quantity  they  exhale,  i.  4 1 2 
Nutrition , by  what  perform’d,  ii.  180 

O. 

OAks,  unufually  folid  ones.  iii.  528 
Obelijk , one  raifed  by  the  afli- 
ftance  of  water.  i.  1 3 7 

Objeft-glaJJes  for  telefcopes,  to  prevent 
their  cracking.  i.  135,136 

The  beft  metal  to  make  them  of.  i. 

i355i36 

Objects,  why  they  appear  eredt.  i.  1 20 
ObJlruftions , a remedy  for  them.  iii. 

650 

Otulus-mundi ) lone , its  changes  of  co- 
lour. i.  452,  453.  ii.  22.  n. iii.  106, 
107, 125,151 

Odours , depend  upon  texture,  i.  25  2,270 
Produced  mechanically,  i.  270,  299 

544—54  9 

May  prove  purgative,  i.89.  n.424, 

43  6 

Tho’  compounded,  may  give  but  a 
fingle  fenfation.  i.  43 1 

InofFenfive  ones  vehemently  excited 
by  heat.  i.420 

' Their  effedts  on  animal  bodies,  i.423, 

424 

Produced  by  fcentlefs  bodies.  i.  544 

by  water  in  a fcentlefs  body. 

ib. 

May  differ  from  that  of  the  compoun- 


ding ingredients.  i.  541 

Producible  by  motion.  i 544 

Deftroy’d.  i.  5 45 

A pleafant  odour  from  two  ill-fcented 
bodies.  ib. 

A fragrant  odour  from  bodies  not  well 
fcented.  ib. 

Pleafant  odours  produced  with  fixed 
inetals.  i.  546,  547 

V Q L.  III. 


The  odour  of  mufk  from  a dung-hill. 

i-  547 

To  heighten  good  odours  by  compe- 
tition. i.  548 

How  communicated.  ii.  217 

111  ones  but  little  offenfive  at  Madrid, \ 

iii.  64 

Ojfa  alba  of  Helmont.  i.  328.  iii.  370, 

48 1 

by  diflillation.  i.  43 1 

Oil-Olive , contains  corrofive  particles. 

i*  99 

Which  the  beft  to  preferve  things 
from  ruft.  i.  144 

Itsufe  in  cements.  i.  148 

Cafually  turn’d  red  by  a colourlefs  li- 
quor. i.  179 

Diltill’d  into  a butter.  i.  310 

Turn’d  into  two  confiftent  bodies. 

i.  329 

Remaining  fluid  in  cold  weather,  i.559 
Whether  convertible  into  ice.  i.  596, 

598 

Contains  air.  ii.  43 3,  434 

May  be  immerfed  in  water.  ii.  310 
In  comprefled  air.  ii.  619 

Its  diftill’d  oil.  iii.  304,  316 

Taftlefs.  iii.  345 

Affords  acid  and  aqueous  parts.  iii. 

3595  360, 362 
Oil  of  amber , to  rectify  the  grofs  fort 
of  it.  i.  3 29 

‘Oil  of  anifeed,  its  confiftence  alter’d 

>•  3°7 

Its  ufe  in  judging  of  thermometers. 

i.  579,580 

Turns  red  with  oil  of  vitriol.  ii.  78 
Made  with  and  without  fermentation. 

iii.  316,317 

Diftill’d  thirty  fix  times  over.  iii.  356 

— 361 

Oil  of  blood,  its  different  kinds,  iii.455, 

456 

Contains  an  urinous  fait.  iii.  456 
Oil  of  camphire,  remaining  fluid  in  an 
intenfecold.  i.559 

Oil  of  cinnamon , its  ftrength  of  tafte. 

i-  434,  435 

Turn’d  into  a volatile  fait.  iii.  309 
Oil  of  guaiacum , the  figure  of  its  furface 
in  contadt  with  other  fluids,  i. 388, 389 
A a a a a Oil 
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Oil  of  rofes  by  dillillation.  i.  1 34.  n. 

iii.  3 1 6 

Oil  of  tartar , the  air  in  it.  ii.  434 

Oil  of  turpentine , coagulated  by  diftil- 
lation.  i-  3 34 

Turn’d  inftantly  red.  ii- 7 7 

Affords  a red  tinCture  with  fugar  of 
lead.  ii-  7 8 


How  to  correct  its  fcent.  ii.  289 

The  air  it  contains.  ii.  434 

Its  medicinal  virtue.  iii.  58,  5 84 

A tinCture  of  it.  iii.  5 8 1 

Oil  of  vitriol , its  Caput  mortuum  gains 
fait  from  the  air.  i.  1 42 

Its  ftruCture.  i.  3 8 7 

Frozen.  i-  396-  iii.  482 

Coagulated.  i.  332» 336>  559 

Fixed.  1-383,  385 

Dulcified.  i.?3° 

The  various  bodies  it  diffolves.  i.  5 3 1 
Diftill’d  with  oil  of  turpentine,  i.  544 

with  fpirit  of  wine.  i.  269  — 

271 

Digefted  with  Spanijh  wine.  i.  269, 


545 

with  fpirit  of  wine,  i.269,270, 

545» 546 

Productive  of  heat  in  various  bodies. 

567—570 

Mixed  with  oil  of  turpentine,  i.  568, 

569 

Diftill’d  with  that  of  wormwood, yields 
a black  Caput  mortuum.  ii.  40 
Precipitates  bodies  white  that  were 
diffolved  in  Aqua  fort  is.  ii.  89 

Treated  pneumatically.  ii.  626 

A peculiar  oil  diftill’d  from  it  with 
fpirit  of  wine.  iii.  391 

Whether  productive  of  fulphur.  iii. 

273 

Contains  a mineral  fulphur.  iii.  393, 

394 

No  Ample  fluid.  iii.  307 

Its  quantity  of  acid  fait.  iii.  402.  n. 
United  with  oil  of  turpentine,  iii.  394 
Precipitates  various  bodies.  iii.  435 
Oil  of  wallnuts,  its  medicinal  virtue. 

iii.  581,582 

Oil  of  wax , becoming  fluid  by  ftanding. 

i-  334 

Oil  of  wormwood , riling  green  in  diftilla- 
tion.  i.  428 


Oils,  effential  oils  what.  i.  428.  iii.  356 
Their  difference.  iii.  316—319 

To  increafe  their  quantity  in  diftilla- 
tion-  '•  I33>  i34-  n. 

The  figures  of  their  furfaces  in  contaCt 
with  other  fluids,  i.  389 — 391,393 

— 395 

To  diftinguifh  adulterate  eflential  oils 
from  genuine.  iii.  212.  n. 

Convertible  into  fpirits.  iii.  565.  n. 

Have  different  fpecific  gravities.  iii. 

278, 316 

T wo  different  ones  from  human  blood. 

iii.  278 

Chymical  oils  fcarce  ever  render’d 
taftelefs.  iii.  314 

Whether  they  contain  fait.  ii.  87,88 
Phenomena  in  the  repeated  diftilla- 
tionsof  chymical  oils,  iii.361 — 363 
Chymical  oils  producible,  iii.  390 


392 

Oker,  made  magnetical.  j.  499 

Englifj,  very  rich  in  iron.  ii.  324 
Onions , made  to  fmell  like  garlic,  i.  546 
Treated  pneumatically,  ii.  581,582, 

588 

Opacity , what.  ii.  22.  n. 

How  caufed.  ii.  16.  n. 

Opake  bodies  made  tranfparent.  ii.  5.  n. 

* 5>  1 6,  21 — 23.  n. 
Opinions  how  to  be  treated.  ii.  2 1 3 
How  to  be  framed.  ii.  217 
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Reafons  for  the  difference  in  them. 

ii.  2 1 8 

Opium , how  beft  corrected,  i.  74,  98,  99 
Communicates  no  coldnefs  to  water. 

i.  581 

The  virtues  of  it  incredible.  ii.  25 1 
Its  virtues  in  external  applications. 

iii.  572 

Opthalmic  remedies.  iii.  6 2 3 — 633 

Optic  nerve  differs  in  ftruCture  from  o- 
thers.  fi.  ^9 

Opf.es,  their  doCtrine  depends  on  ma- 
thematics. i.  120 

A paradox  in  optics.  ii.  2 1 2.  n. 

Oranges  treated  pneumatically,  ii.  580, 
581, 589, 590, 592,608,  624 
Ores , an  eafy  way  to  examine  them.  ii. 

100,  314—317 
How  to  prepare  them.  iii.  316,  317 

How 
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How  to  judge  of  them.  ii.  3 1 7 
To  find  the  belt- flux-powders  for  them. 

ii.  3 1 8 

The  ore  of  bifmuth.  ii.  324 

The  proper  manner  of  treating  them. 

ii.  323,  326 

The  Rot-gulden-ertz.  iii.  523 

Some  ores  wholefome.  tb. 

Organ  making  the  feats  of  the  church, 
&c.  to  tremble.  i.  486 

An  hydraulic  organ.  ii.  43  1 

Orpheus  has  a hymn  to  nature,  ii.  1 1 4 
Orpiment  fublimed,  affords  mafles  like 
rubies.  ii.  8 1 

Its  poifonous  nature.  iii.  537,  538 
Is  probably  the  caufe  of  the  plague. 

iii.  53  7 

Found  common  in  the  earth.  ib. 

O/leocolla , its  medicinal  virtue,  i.  102. 

iii.  564,  565 

Oyjlers , treated  pneumatically,  ii.  642, 

643 

Oyjler -Jhetts , their  medicinal  virtue,  iii. 

433-n. 


PA'in  removed  by  tranfplantation.  i.8  5, 

86 

Painters , why  they  ufe  black  to  repre- 
fen t holes.  ii- 3 5 

A caution  neceflary  in  mixing  their 
colours.  ii.  65,70 

Paintings  the  colours  it  employs,  ii.  65 
A yellow  colour  wanted  in  it.  ii.  9 1 
Palpitation  of  the  heart , how  cured. 

iii-  574.575 

Palfy , remedies  for  it.  i.  82.  iii.  65  1 
Paper , convertible  to  various  ufes.  i.  1 49 
Impervious  to  air.  iii.  5 26 

Bluey^per  how  fpeckled.  ii.  5 4 

Why  the  white  fort  appears  yellow  by 
candle-light.  ii.  58,  59 

Parabola , the  advantages  of  that  figure 
in  lpecula.  i.  119 

Paralytic  diforders , ftrangely  cured,  iii. 

573 

Parhelia , two  obferved  at  once.  i.  65  6, 

657.  iii.  59 

Parfey , affedts  the  eyes.  i.61 

Particles , the  primary  particles  of  bo- 
dies. i.209 


Partridges , how  long  their  fcent  will 
lie.  i.  414 

A white  kind.  j.  672 

Pafchal , his  experiment  with  a large 
tube  of  quick-filver  imaginary,  ii. 

295 

Pajle , treated  pneumatically.  ii.  568, 
569,570— 572,575,576,605,610, 
61 1,614,615,627,649 
Pathology , whereon  the  knowledge  of 
it  depends.  i.31 — 41 

Patterns  for  gold  and  fiver  work , how 
made.  i.  279 

Peaches , treated  pneumatically,  ii.  5 74, 
575^5845  585  56  36 — 640 
Pearls , -feed-pearls  chymically  analyfed. 

i.  58 

Refembled  by  an  air-bubble,  i.  393, 

574 

Their  fpecinc  gravity.  ii . 3 2 8,  352 

A monflrous  pearl.  iii.  1 17 

Pears  turn’d  to  a red  liquor,  i.  545.  ii.  80 
Treated  pneumatically,  ii.  566,569, 
570,585,586,593,594,606,61 1, 
6 1 2,6 1 7,618,629,63  8 
The  prickle  pear  makes  the  urine  red. 

ii.  232.  iii. 550 
Peas , their  blofloms  turn’d  green.  ii. 

75 

The  force  wherewith  they  expand  in. 

growing,  i.  285,  286 

Treated  pneumatically,  ii.  577,  612, 

613 

Peculiarities . of  confitution.  i . 9 4 

Pendulums , their  ufe  in  taking  altitudes. 

i;  *3Z>  133 

Their  ufe  and  excellence,  i.  1 2 1 , 137 
Their  length  to  vibrate  feconds.  i.  1 2 1 , 

1 22 

Their  motion  ill  afcribed  to  nature. 

ii.  1 20 

Swinging  in  vacuo.  ii-  43  7 

Pendulum-clocks , not  yet  fitted  for  the 
fea.  ii.  269 

Pepper , a new  fpecies  of  it.  i.  6 

Perfumes , their  ftrange  effects  on  the 
body.  i.91,423.  iii.  568 

Long  retain’d  in  gloves.  ii.  416 

Smelt  to  a great  diftance.  i-  434 
Given  to  metals.  i.  454,  45  5 

Made  durable.  iii.  527,  571 

Aaaaa  2 A 
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A remiffnefs  requifite  to  make  them 
grateful.  i.  548’  549 

How  made  to  the  beft  advantage. 

i.  548 

Perfpeffive , its  ufe.  i.  1 2 3 

Perfpirable  matter  frozen.  i.  703,  704 
Perfpiration , the  ufe  of  Sanfforius’s 
doctrine  of  it.  1.53,441.0. 

Large  in  animals.  0441,442,695.  ii. 

232 

Peruvian  bark  recommended.  i.  14 
Petr  faff  ten , the  manner  of  it.  i.  32, 

340—343 

Perform’d  by  a fandy  earth.  i.  161 
Whence.  i-  337>34° 

Inftances  of  it.  111.123,124,128,129 
Its  various  phenomena  in  animals,  &c. 
folved.  iii.  134  — 137 

Petrified  earths  become  medicinal  Hones. 

iii.  142,  143 

Petrifying  vapours.  iii.  134,  135 

Petroleum , its  furface  in  contact  with 
quick-filver.  i - 3 93 

Mix’d  with  oil  of  vitriol.  i.  5 69 
Pharmacy , the  (kill  required  therein. 

i.  61 , 62 

Pheafants , a white  kind.  i.672 

Phenomena  of  nature,  how  beft  folved. 

iii-  334 

Philofopher’s  [lone.  i.  381,  382 

Attempted  without  fuccefs.  i.  456 
The  effedt  of  it.  iii.  408 

Philofophic  mercury.  i.  372 

Philofophy , experimental,  leads  to  the 
knowledgecf  a God.  i.9,10.  ii.239, 

240 

Neceffary  to  underftand  the  feripture. 

i.  10 

Should  be  reduced  to  practice.  i.  26 
Tends  to  reform  and  improve  trades. 

i.  105  — 1 17 

May  introduce  new  trades,  i.  1 1 2 — 

1 17 

How  to  be  advanced,  i.  1 x 7,1 29  — 131 
Recommended.  i.  187 — 196 

The  office  of  philofophy.  ii.  148 
The  method  of  judging  in  it.  ii.  2 1 6, 

* 217 

No  enemy  to  religion,  ii.  239  — 250 
Its  advantages  to  the  human  mind.  ii. 
246—248,  254,  255,  259,  260 
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The  fchool-philofophy  imperfedh  ii. 

•240,  241 

Phlegm , its  properties.  111.343,4x5,416 
The  phlegms  of  bodies  differ,  iii.  322 
Of  vitriol,  its  medicinal  virtues,  iii. 

32Z 

That  of  vinegar  grows  fweet  upon 
lead,  &c.  iii.  322 

That  of  Saccharum  Saturni  has  pe- 
culiar properties.  iii.  322 

Not  an  univerfal  ingredient  of  bodies. 

iii.  243— 337 
Producible.  iii.  415 — 417 

Tranfmutable.  iii.  4 17, 41 8 

Phofphorus , its  feveral  kinds,  iii.  173  — 

1 75  - n. 

Its  ufes.  iii.  175 

An  aerial  one  deferibed.  iii.  173 — ■ 

1 80 

Various  obfervations  and  experiments 
made  thereon.  iii.  176 — 190 

How  prepared.  iii.  209 

Thenatureof  phofphori.  iii.  1 73. n. 
A new  liquid  one.  iii.  189,  190 
That  of  urine  improveable  by  the  air- 
pump.  iii.  175.  n. 

Analyfed.  iii.  1 79.  n.  204 

A perpetual,  portable  kind.  iii.  175.  n. 
An  icy  one  deferibed.  iii.  190 

— — — various  obfervations  and  ex- 
periments made  with  it.  iii.  192  — 

208 

The  Phofphorus  Balduini , how  prepa- 
red. iii.  209 

Various  kinds  of  burning  phofphori, 
how  prepared.  iii.  2x0.  n. 

Phyfic  improveable  by  natural  philofo- 
phy. i.  26,  tsfe. 

Phyfical  motions , the  jufteft  analyfis  of 
them.  iii.  34 

Phyficians , in  what  fenfe  fervants  to 
nature.  ii.  142,  143 

May  rule  and  go  beyond  nature,  ii. 

142,143 

Pigments , of  various  colours,  ii.  72.  n. 

76,9!,  9 3>  98>  Ioi>  IOZ>  i°3 
Mineral  pigments  readily  mix  by  fire. 

ii-  99 

May  diffufe  themfelves  copioufly.  ii. 

74 

Piles , 
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Piles,  remedies  for  them.  i.  80,  85.  iii. 

652 — 654 

Pilules  lunar es.  iii.  621,  C22 

P tony- root , its  medicinal  virtue.  i.  89, 

176,  i?7 

Pitch , obtain’d  from  chymica!  oils  iii. 

356—363 

Place , what.  ii.  218,  219 

Plague,  remedies  for  it.  i.64,  445 
Its  phenomena  at  Grand  Cairo,  i.  93, 

43 3- “i-  74,  533,  534, .535 
Foretold.  1.290,291.111.69 

A particular  intimation  of  it  from  ha- 
ving felt  the  diftemper.  i.  429 
Propagated  by  the  effluvia  of  foap.  i. 

432, 433 

Preferved  by  fumes,  and  propagated 
by  contagion,  i.415,  416,418,  437 
How  to  flop  it.  iii.  7 1 

Obferved  at  Aleppo  and  Smyrna. 

iii.  73 

May  attack  peculiar  animals,  or  pe- 
culiar nations.  iii.  85,  86 

Rare  in  fome  parts  of  the  Eaf.  iii. 

529, 533, 534 
Its  propagation,  phenomena  and  ef- 
fects. iii.  533 — 54i 

Several  countries  free  from  it.  iii.  533 
Why  periodical  in  fome  places.  iii, 

533 

Mines  of  quick-filver  preferve  from 
the  plague.  iii- 535 

Depends  not  on  heat,  cold,  or  other 
manifeft  qualities  of  the  air.  iii  535, 

536 

Proving  very  contagious.  iii.  536 

. Whence  the  difference  in  plagues  as  to 
their  cure.  iii.  536,  537 

Refembles  poifons  in  its  fymptoms. 

iii.  538 

Caufingfpots  on  walls.  iii.  539 
Antidotes  againft  it.  iii.  539,540 

The  medicinal  cure  of  k.  ib. 

Its  ceffation  accounted  for.  iii.  540, 

54i 

Plaijler  of  Paris , calcined,  turns  yellow. 

ii.  40 

Made  to  refemble  a fluid.  i.  3 1 3 
Plaijlers , the  manner  of  their  opera- 
tion. i.  444 

Planets , ftfine  by  a borrow’d  light,  ii. 

1 1 6 


The  wil'dom  fhewn  in  their  lit  u at  ion. 

ii.  270 

Placed  at  different  diftances  from  the 
fun,  in  proportion  to  their  denfity. 

ii.  160.  n. 

The  theory  of  them  imperfect.  iii. 

33>36. 

Their  motion  retarded.  iii.  77.  n. 
Plants , their  number.  i.  6. 

Volumes  wrote  upon  Angle  ones.  ib. 
The  poifonous  ones  in  Brazil  have 
their  antidotes.  i.  14. 

To  take  their  figures  with  eafe.  i. 

132 

How  bell  water’d  when  tender.  ib. 
One- that  withers  in  a day.  ii.  25 
Produced  from  afhes.  ii.  231 

Growing  at  the  bottom  of  the  fea. 

ii.  291.  iii.  248,  249 
Their  growth  from  water,  iii.  283  — 

287 

Pleurify , remedies  for  it.  i.  99.  iii.  651, 

652 

Plica  Polonica.  i.  449 

Pliny,  how  he  loft  his  life.  i.  4,  5 

Plumbs , treated  pneumatically,  ii.  566, 
572,  573,  5 8 3 , 584, 612,613 
Poifons  have  their  antidotes.  i.  14,  95 
To  cure  diftempers  from  poifon.  i.  37 
iii-  537, 5 38, 54°, 548, 569, 593, 603 
The  ftrongelt  convertible  into  medi- 
cines. i.  59,  60.  & n. 

Corrected  by  crabs-eyes.  i.  60 

by  fait  of  tartar.  i.  74 

The  great  virulency  of  fome  poifons. 

i-  95 

Made  to  work  flow.  ib. 

Whence  their  eftedls  as  to  cold  and 
heat.  i- 5565  557 

That  of  a mad  dog  lying  long  con- 
cealed, ii.  144 

May  have  great  effects  in  fmall  quan- 
tities. iii.  547,550,551 

The  poifon  of  the  Negroes,  iii.  550 
That  of  the  tarantula.  ii.  144 

Poifonous  minerals , their  number  great. 

iii- 537 

Polytheifm , whence.  ii.  1 r 3,  1 1 4 

Pompholyx,  what.  iii.  270 

Pompions  fpringing  from  water.  iii. 

283 

Per - 
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Porcellane , what.  iii.  423 

Imitated  by  an  Englijh  clay.  iii.  423 
Pcr£,  retaining  the  tafte  of  fhell-fifh 
fed  on.  ii.  233 

Of  a violet  colour.  ii.  233 

Pcrofity , a general  property  of  bodies. 

i- 439-  n-  439—4495  450—455 
Porphire , how  to  cut  it.  i.  1 1 r 


Precipices , to  meafure  their  height,  i. 

i33 

Precipitate  per  fet  how  prepared,  i. 

334,  3Sl 

Reducible  into  running  mercury,  i. 

381 

In  what  menftruums  diffolvable.  i. 

...  535 

White,  how  made.  iii.  577 

its  medicinal  virtue.  iii.  577 

Of  gold  and  mercury,  its  medicinal 
virtues.  iii.  413 

T wo  ways  to  precipitate  a metal  out 

of  a menftruum.  i.  5 1 7 

Precipitates  of  metals  gain  in  weight. 

i-  5*7 

Precipitating  remedies.  iii.  560,561 
Precipitation , whence  it  proceeds.  i. 

46. n.  255 

What.  i.  5 1 5 

Is  effected  mechanically,  i.  5 1 5 — 525 
Its  caufe.  i.  5 1 5, 5 16,  524.  n. 

V arioufly  perform’d-  i.  5 1 6,  5 1 7 

By  fire.  i.  5 1 8 

In  fome  cafes  to  be  effedted  by  cold. 

i.  522 

Ufes  of  the  dodtrine  of  precipitation. 

i.525 

May  caufe  various  feparations.  ii.  234 
Precipitations , various  precipitations 
with  a folution  of  the  cryftals  of 
filver.  i.  57 

A difference  in  them.  i.  517,518 
Of  vegetables  without  acids.  ii.  37 

Various  colours  in  precipitations,  ii.  47 
Silent  ones,  and  without  hoflility. 

iii.  559,560 

Preservation  of  bodies  pradtifed.  i.  29, 30, 
5z,53j73,io9*  & n.  ii.633— 648, 
636 — 648.  iii.  61, 62,  64 
Prejfure , the  nature  of  it  in  fluids,  ii. 

3°4, 3°7, 3°9 
To  determine  the  quantity  of  lateral 
preflure  in  fluids.  ii.  308 
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Communicated  in  different  fluids,  ii. 

309 

A great  one  fuftain’d  by  the  fwims  of 
fifh.  ii.  355 

A great  one  fuftain’d  by  brittle  and 
tender  bodies.  ii.  370,  371 

Solids  prefs  differently  from  fluids, 

ii- 357,  367— 371 
The  preflure  at  the  bottom  of  the 
fea.  ii.  358,359 

A great  one  fuftain’d  by  animal  bo- 
dies. ii.  368 — 371 

The  preflure  fuftain’d  by  the  air. 

ii.  455 

Preter-generations , what.  ii.  253 

Primum  mobile , the  dodtrine  thereof. 

ii.  1 26,  1 27 

Principles , adtive  ones  required  in  na- 
ture. ii.  1 5 3.  n. 

Principles  in  chymifry , reconcileable 
to  mechanical  philofophy.  i.  1 9 2 — 

^ l9S 

Chymical  principles  tranfmutable.  i. 

267 

What.  iii.  261,  262.  n.  309 

Their  ufe.  iii.  325 

Their  number  uncertain,  iii.  26 1,262, 

298 — 302 

Producible.  iii.  282 — 287 

Not  obtainable  from  all  bodies.  iii. 

270,  271,  276,  278,  424 
More  than  three  obtainable  from  fome 
bodies.  iii.  298 — 300 

What  they  really  fhew.  iii.  312,313, 

328—336 

Diflimilar  in  their  nature,  iii.  3 1 3 — 

323 

Whence  the  notion  of  five  chymical 
principles.  iii.  324 

Whether  five  be  neceflary  in  the  com- 
pofition  of  bodies.  iii.  325,326 
The  imperfedtion  of  the  dodtrine  of 
three  principles.  iii.  327,  328 
Whether  there  be  any  chymical  prin- 
ciples. id- 3 36,  337 

Not  neceflary  to  compofe  bodies,  iii. 

337—341 

How  they  differ.  iii.  342 

Probably  produdtions  of  the  fire.  iii. 

243 

Tranf- 
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Tranfmutable  from  one  to  another. 

iii.315  — 363 
Neither  ingenerable  nor  incorruptible. 

iii.  364,  &c. 

Printing , the  confequence  of  a flight 
contrivance.  i.  1 1 4 

Prifm , the  dodtrine  of  it.  ii.  25,  26-— 

z8.  n.  66,  67 

Colour’d  prifms  made  ufe  of.  ii.  67 
Privileg'd  things,  what.  ii.  198 

ProjeClils,  the  line  they  defcribe.  i.  1 19 
Projection,  an  argument  for  its  poflibi- 
lity.  i.  7 8 

What.  i.  262,  338, 372 

How  pradlifed  by  Helmont.  i.  382 
Prolapfus  uteri , to  remedy  the  diforder. 

iii.  678 

Prophecies , their  accomplifhment  de- 
monflrate  the  being  of  a God.  i.  24 
Supernatural.  ii.  258,  259 

Propojitions , diftinguifhed.  ii.  221,222 
Providence , an  inftanceof  it  in  the  parts 
ferving  to  deglutition.  ii.  1 21 

Arguments  for  it.  ii.  133 

The  belief  of  it  eftablifhed  by  phi- 
lofophy.  ii.  24Z — 246 

Pulvis  fulminans , whence  its  great  ex- 
ploflve  force.  iii.  2 1 2.  n. 

Pumps , how  and  to  what  height  they 
raife  water,  ii.  300,  483,486, 487 
Pupilla  of  the  eye,  what.  ii.  162 

An  odd  conftridtion  of  it  by  a fever. 

ii.  162 


Its  dilatation  a bad  diforder.  ib. 

Is  of  different  figures  in  different  ani- 
mals. ii.  165 

Purging  medicines.  iii . 6 5 5 , 6 5 6 

operating  by  their  odours,  i.  8 9 

• by  external  applica- 
tion. i.  443,444,  iii.  572 

Purple , produced  from  a red.  ii.  101 

To  ftain  ivory,  &c.  purple,  ii.  101 
Putrefaction , refilled  by  cold.  i.  605  — 

610 

Produces  no  animals  without  air.  iii. 


Whence. 

Abolifh’d  by  a liquor. 
Putty , what. 

How  adulterated. 
Makes  glafs  white. 


82 

iii.  438.  n. 
iii.  561 
ii.  48. iii.  428 
ii*  99 
ib. 


Pythagoras , his  fyflem  of  the  world. 

ii.  1 1 5 


Qz 


Their  relative  nature.  i.  202,  203 
Senfible  qualities  not  real  beings,  ib. 
Obfervations  and  experiments  to  fhew 
their  origin.  i.  247 — 25 1 

Experiments  to  {hew  their  nature. 

i.  251,  25  2 

Deflrudlible  and  producible.  ib. 

Remarks  upon  particular  qualities. 

i.  271 — 282 

What.  i.  27 1 

The  divifion  of  them.  i.  271,272 

Cofmical  or  fyftematical  qualities  in- 
troduced. i.  282,290 

Qualities  of  particular  bodies,  wffierein 
they  ccnfifl.  i.  282,  283 

Producible  by  a change  of  texture. 

iii.  349—352 
The  chymical  theory  of  them  exami- 
ned. iii.  414 — 431 

Quantity,  infinitely  divifible.  ii.  198, 


202 

Difficulties  attending  its  infinite  divi- 
fion. ii.  221 

Quartans,  their  caufe.  ii.  144 

One  cured  by  a fright.  i.  82 

Quartation,  what.  iii.  289,402 

Quick-fiver , of  a gold  colour.  i.  70 
Of  a green  colour.  ib. 

Made  into  a cinnabar  with  antimony. 

h 74 

Made  folid.  i.  89,  146 

Its  globules  view’d  with  a microfcope. 

i.  201 , 202 

Appearing  fixed  by  oil.  i.  3 1 3.  n. 
Made  volatile.  i.  315 

Coagulated  by  the  fumes  of  lead; 

i-  332,  357- hi-  4°4 
Changed  into  a red  powder.  i.  334 
Suddenly  turn’d  to  a black  powder,  and 
from  that  to  running  mercury  again. 

i-  335 

Made  into  a calx.  1-335*  336 

Made  hard.  i- 343*  344 


Di- 
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Diftill’d  from  lead,  gains  in  weight. 

i-  377 

Diftillatidn  no  proof  of  its  purity,  ib. 
Fixed  by  oil  of  vitriol.  i.  3 8 5 

Strongly  fixed  by  alkalies.  ib. 

-by  fal-armoniac  and  ful- 

phur.  ib. 

T o lelfen  its  falivating  property.  ib. 
The  figure  of  its  furface  in  contact 
with  other  fluids,  i.  389,  390,  393 
Exhalable  with  a metal.  i.  399 

Its  fpecific  virtue  againft  worms.  i. 

41 2.  iii.  551. 
Found  in  the  bodies  and  bones  of  men. 

i.418,426,  449.  iii'.  572 
Refumes  its  form  after  diftillation. 

i.  426 

Strain’d  thro’  fkins.  i.  440 

Strain’d  thro’  wood.  i.  43  1 

Turn’d  black  by  motion,  i.  471.11. 
Diftill’d  from  oil  of  vitriol,  i. 527, 528 
Diflolved  in  Aqua  fort  is.  i.  3 1 8,  5 28 
Soluble  in  what  menftrua.  i.  536,  537 
Render’d.. iiSfeluble  in  Aqua  fortis. 

i-536 

Made  to  conceive  heat.  i.  57 1 , 5 7 2 
Whether  congealable  by  cold.  i.  597 
Why  it  rolls  in  drops  upon  a table. 

i.  691 

Obfervations  made  in  diftilling  it. 


ii.  3 1 

Calcined  red.  ii.  1 3 

Its  flowers.  ii.  85 

Diftill’d  with  Aqua  fortis.  ii.  91 

Turn’d  to  a white  powder.  ii.  398 


Turns  Aquafortis  green  or  blue,  ii.96 
The  various  colours  it  may  aflume. 

ii.  97,  98 

Made  to  afcend  by  the  preflure  of 
water.  ii.  139 

The  various  forms  it  may  put  on. 

ii.  232.  (ifn.  235.  iii. 264 
May  yield  a yellow  precipitate,  ii.  84 
Sufpended  in  an  open  tube.  ii.  30 1 , 

353 

Its  fpecific  gravity,  ii.  301,331,453, 

454j 499 
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Obtain’d  from  marcafites.  ii.  318 
Contains  air.  ii.448.ctfn. 

Whether  pervious  to  air.  ii.  704,  705 
Its  upper  furface  convex  in  glafs  tubes. 

ii.  448 

Railed  by  the  fpring  of  a little  air. 

ii- 475 

by  faction.  ii.  483 

—in  different  tubes  by  water. 

ii.  491, 492 

Amalgamated  with  tin,  and  ufed  for 
a barometer.  ii.  492 

Suftained  in  the  barometer,  tho’  the 
air  feems  to  prefs  with  difadvan- 
tages  thereon.  ii.  494 

The  weight  of  a cubic  inch.  iii.  46,  47 
Anlipeftilential  and  elexipharmic.  iii. 

7i 

Obtain’d  from  blue  vitriol.  iii.  89 
Communicates  a virtue  without  lols 
of  weight.  iii.  127 

Eafily  refolved  into  fumes.  iii.  139 
How  made  pulverable.  iii.  404 

An  attempt  to  fix  it  into  filver.  iii. 

2 10.  n. 

Its  boafted  fait  and  fulphur.  iii.  269 
Diftill’d  from  cinnabar.  iii.  271 
A water  drawn  from  it.  iii-  287, 

288 

Diftill’d  in  form  of  a liquor,  iii.  308 
Precipitated  into  a dry  powder.  iii. 

3 10,  3 1 1 

Reducible  to  water,  iii-  3 1 1,  344,416 
Not  homogeneous.  iii.  341 . dif  n. 
Effects  of  its  diftill’d  water,  iii.  345 
Effedts  of  its  decodtion.  ib. 

Spontaneoufly  harden’d.  iii.  405 
Turn’d  into  filver.  iii.  409 

Methods  of  purifying  it.  iii.  410,411 
How  feparated  from  gold.  iii.  4 1 1 
May  be  impregnated  with  other  fub- 
ftances.  ib. 

More  obftinately  fluid  than  water. 

iii.  404 

Both  a fluid  and  a liquor.  iii.  416 
Its  ore  wholefome,  iii.  595 

Quinces  preferved.  i.  1 09 
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RAbbet  preferved.  ii.  633 

Radijhes , treated  pneumatically. 

ii.  620 

Rain,  the  figure  of  its  drops.  i.  394 
How  to  be  foretold.  ii.  382 

Corrupting  the  air.  iii.  73 

Rain-bow,  the  hint  towards  the  folution 
of  its  phenomena.  i.  143 

Of  the  prifm,  if  its  colours  be  real. 

ii. 25,  26 

How  exhibited.  ii.  2 1 

Raining  of  white  and  red  liquors,  i.  43  4 


Rain-water,  what. 

Saline. 

Rainy-weather,  changes 
mufical  firings. 

Rai/tns  afford  various  fpirits 


iii.  284 
iii.  231 
the  notes  of 
iii.  4 i 
i.  51.  iii. 
378,383 

Treated  pneumatically,  ii.  566,  571, 

613, 628 

Raleigh,  Sir  Walter,  his  cordial,  i.  56. 

iii.  634,635 

Rarifiaftion , its  nature,  i.  703.  ii.  663, 

667 

May  make  a fmall  quantity  of  matter 
poflefs  a large  fpace.  i.  413,  414 
Of  the  air.  ii.  412 — 415,428 

Rafberry-wine  imitated.  . i.  542,  543 
Ratio’s,  their  great  ufe  in  mathematics. 

i.  1 20 

Rattlefinakes,  whence  their  name.  iii. 

548 

Their  bite  how  cured.  iii.  548 

Raven,  a white  one.  ii.45,46 

Realgar,  made  into  a fafe  medicine,  i. 

60.  n. 

Its  effluvia  proving  noxious.  i.  436 
What.  iii.  537 

Rea/on , what.  ii.  21 8 

What  things  are  above  it.  ii.  1 97— 
200, 203,  206 
ImperfeCt.  ii.  198 — 200 

How  it  aCts.  ii.  200 

Whether  it  may  be  exercifed  on  things 
above  it.  ii.  204,  b'c. 

Rules  for  judging  of  things  above  rea- 
fon.  ii.  2 11 — 228 

Leads  to  religion.  ii.  244 

V O L.  III. 


Things  contrary  to  it  to  be  believed. 

ii.  250 — 262 

Apt  of  itfelf  to  millead  men.  ii.262 

How  to  be  ufed.  ii.  263 

How  beft  employ’d.  ii.  278 

Receivers  for  the  air-pump,  how  mended 
when  crack’d.  ii.  417 

Red,  an  enraging  colour  to  fome  animals. 

i.  147,  485 

The  ufual  colour  of  tinCtures.  ii.  77 
Two  kinds  of  it.  ii.  78 

A red  liquor  with  white  fumes  dying 
the  fingers  black.  ib. 

Produced  from  ingredients  of  a diffe- 
rent colour.  ib. 

. Infiantly  produced  by  two  limpid  li- 
quors. ii.  78.  n. 

Its  affinity  to  yellow.  ii.  80 

Turn’d  purple  and  yellow.  ii.  83 
Redemption , the  wifdom  exprefs’d  in 
it.  ii.  274,275 

Refining,  whereon  it  depends,  i.  106, 

393 

Its  origin.  i.  1 1 3 

Refiexibility , what.  ii.  20.  n.  26 

Its  caufe.  ii.  7.  n. 

By  the  refraction  of  the  air,  was  firft 
fenfibly  demonftrated.  iii.  59.  n. 

Refiraflion,  by  what  law  performed. 

i.  1 22 

Of  the  air  obferved.  i.  657 

Contributes  to  the  production  of  co- 
lours. ii.  21.  iii.  58 

Refir aflive  powers  of  bodies  owing  to 
what.  iii.  265.  n. 

Refir  tangibility,  what.  ii.  20 

Regeneration  of  bodies,  if  practicable. 

i.  303.  & t). 

Attempted  in  bodies.  i.  Z45. — 247 

Regulus  of  antimony  and  of  iron,  their 
ftar- figure,  and  how  prepared,  i.i  57, 
158,  396.  iii.  306 
Reptiles  in  vacuo.  ii.  5 44,  545 

Refipiration,  its  nature,  ii.  462 — 472, 
479, 527 — 531 
Various  opinions  about  it.  ii.465 — 468 
The  ufe  of  it.  i.  27,  472 

How  contrived  for,  in  water-fowls. 

ii.  527,528 

An  attempt  to  prevent  the  neceffity 
of  it.  ii.  539>  54i,  S42 
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How  far  it  depends  on  the  air.  ii.  542 

— 547 

An  experiment  relating  thereto,  iii.  8; 
Reft-)  to  procure  in  ficknefs.  iii.  656,658 
Refur  reft  ion  of  the  dead,  whether  im- 
poffible.  ii.  229 

The  grand  objection  againft  it  an- 
fwer’d.  ii.  231,55V. 

Refufcitable  plants.  i.  69.  iff  n. 

Revelation , how  it  allows  us  to  fpeak  of 
final  caules,  ii.  1 68,  1 69 

Arguments  for  it  a priori.  ii.  246 
Rheumatifm,  remedies  for  it.  iii. 65 6 
Rheums , remedies  for  them.  ib. 

Rhubarb , wherein  its  purgative  virtue 
refides.  i.  224,  225,  230 

Tinges  the  urine.  iii.  549 

Its  medicinal  virtues.  iii.  564 

Ribs,  the  fpace  between  two  fill’d  up 
with  a bony  fubftance.  i.  173 
Rickets,  to  cure.  i. 79.  iii.  589,590,656, 

657 

Rivers , to  meafure  their  breadth  with 
eafe.  1-138 

Whether  froze  and  thaw’d  firft  at  the 
bottom.  i.  643,  644 

Rofemary  diftill’d  in  vacuo.  ii.  649 

Rofes,  damafk,  yield  an  inflammable 
fpirit.  i.  71,72 

great  effects  of  their  effluvia. 

i.  89.  n.  423,  424 

■ colours  afforded  by  them.  ii.  76 

Red,  turn’d  pale  by  the  fume  of  ful- 
phur.  ii.49, 73 

yield  a high  red  tindlure.  ii.  5 1 , 

74j  82,  83 

their  tindlure  made  to  afford 

different  colours.  ii.  89,  90 

T reated  pneumatically,  ii.  5 89,  5 90, 

592 

If  a rofe-bulh  maybe  made  to  bear  in 
autumn.  i.  167 

Rofin,  is  in  fome  cafes  a fuccedaneum 
for  fal-armoniac.  j.  151,  152 
Generated  from  the  effluvia  of  cedar. 

i.  398 

Of  jalap  fufed  by  the  heat  of  fome 
climates.  i.  467 

Roughnefs  of  the  lips  to  cure.  iii.  657 

Rubies,  a contingent  cloudinefs  in  one. 

i.  463 


A white  kind.  iii.  108 

Some  parts  of  them  untinged,  iii.  1 08, 

1 09 

Yield  a tinfflure.  iii.  121 

Two  that  fhone  like  fire.  iii.  148 

Ruby  of  fulphur , what.  ii.  77 

Rue  affords  a green  lac.  - ii.  103 
Ruptures,  to  cure.  iii.  657 

Rufma,  its  faculty  of  taking  oft'  hair. 

h i37 

Ruffians,  their  complexion.  ii.  43 


S. 

SAccharum  Saturni , its  medicinal  vir- 
tues. i.  81 . iii.  588 

Diftill’d.  i.  264,265,547.  iii. 291, 292 
Yields  a confiftent  body  with  fpirit  of 
vinegar.  i.  328 

Its  preparation.  iii.  291,  425 

Its  oil  and  fpirit.  iii.  310 

Its  analyfis.  iii.  310,  353 

Its  inflammable  fpirit.  iii.  379 

Sailing,  to  make  way  in  failing,  i.  288 
Sal-armoniac , how  made.  i.  309 

Itsufein  fublimations.  i.  374,  375 

Imitated.  i.  282 

Native  in  human  urine.  i.  378 

Diftill’d  with  Lapis  Calaminaris,  or 
fixed  alkalies.  1-378 

Its  ufe  to  cool  liquors,  i.550, 553, 563 
To  obtain  a fine  fort  of  it.  i.  553 
Made  to  heat  water.  i.  5 66,570 

Diftill’d  with  antimony,  i.  566,767 
Sublimed  with  minium.  i.  567 

Sublimed.  iii.  271 

Fluxed  with  quick-filver,  gives  an  in- 
tenfe  heat  to  water.  i.  570 

Its  falts  hard  to  feparate  by  fire.  iii. 

271 

Treated  pneumatically  with  oil  of  vi- 
triol. ii.  626 

How  to  feparate  its  falts  with  eafe. 

iii.  273 

From  fpirit  of  fea-falt  and  urine,  iii. 

344,  439,475 
Diftill’d  from  quick-filver.  iii.  2 87,2  8 8 
Sal  circulatum  of  Paracelfus,  its  eft  efts. 

iii.  366 

Sal-gem , its  fpecific  gravity.  iii.  227 
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Sal  mirabile , its  procefs.  i.  259, 260 
Imitated.  i-  3 3 2 

Refembled  by  a natural  fait.  iii.  514 
Saline  bodies , alter  the  colours  of  others. 

ii.  14,  15 

Are  not  diftinguifliable  to  be  highly 
faline  by  the  common  methods. 

ii.  88 

Salivation , an  inftance  where  one  could 
not  be  raifed.  ii.  132 

Salt , a new  and  furprizing  fait.  i.  256, 

257 

Whether  the  principle  of  firmnefs  in 
bodies.  i.  336 — 345 

A fait  that  coagulated  common  water. 

i-  332 

A fait  totally  volatile.  i.  397 

A compound  fait  from  a fixed  alkali 
and  fal-armoniac.  i.  43 1 

An  odd  fait  that  pafles  thro’  iron.  i. 

450.  n. 

What.  iii.  362.  n. 

Its  properties.  iii.  427  , 

A neutral  fait  from  fait  of  tartar  ana 
fulphur.  iii.  5 1 4 

Salt  of  Amber  acid.  iii.  369 

Salt-marjl)es%  why  they  over- flow  them 
in  winter.  i.  640 

Salt , fea-falt , different  forts  of,  it.  i.  1 61 
Dilhll’d  with  Aqua  fortis.  i.  257,  25  8 
T ranfmuted.  ib. 

Its  fpirit  how  gain’d  to  advantage. 

>•  37o 

The  proportion  requifite  to  make  it 
tafted  in  water.  i.  434,435,543,544 
Diftill’d  into  a liquor.  i.  3 1 o 

Its  folution  precipitated  by  fpirit  of 
wine.  1-524 

Its  different  phenomena  in  water  and 
oil  of  vitriol.  i.  537>  5 7° 

Salt  and  water  in  vacuo.  ii.  618 

A mixed  body.  iii.  222 

In  what  proportion  to  the  water  it  is 
gain’d  at  the  fait- works.  iii.  224 

A light  kind.  iii.  226 

Run  per  deliquiunu  iii.  227 

Its  weight  compared  with  water,  iii. 

227 

Obtain’d  from  oil  of  vitriol.  iii.  344 

Producible.  iii,  375 — 377 

Turn’d  into  an  alkali.  iii.  372 


Gain’d  from  urine.  iii.  376 

Contain’d  in  the  blood,  iii.  457.  & n. 
Contain’d  in  mineral  waters,  iii. 3 1 o 
Ufually  to  be  found  in  the  earth. 

iii.  5 1 r 

Salts,  fixed  ones  made  volatile,  i.  76.  n. 

375, 376 

Their  figures  examined,  i.  241  — 245 
Attempts  to  compound  them  in  cryltal- 
lization.  i.  242 

Their  manner  of  {hooting  when  fepa- 
rate  or  combined.  i.  241 — 243, 
282,  423, 426 
Their  folution  in  water  accounted  for. 

i.  314.  n. 

Alkaline  falts  convertible  into  each 
other.  i.  269 

Their  feveral  kinds,  ii.63,64,7 1 ,7  2, 74, 

84,  86.  iff  n. 
Some  neither  acid  nor  alkaline,  ii.  64 
To  find  what  kind  abounds  in  any  fa- 
line  body.  ii.  86 — 89 

Their  nature.  ii.  86,  87.  n. 

Ufeful  in  ftr iking  colours.  ii.  63 
To  difcover  their  kinds,  ii.63,64,7 1 — 

73,  86, 89 

Their  fpontaneous  afcent  along  the 
fides  of  glafles.  ii.  497,  49-8 

Their  growth  in  bodies  expos’d  to  the 
air.  iii.  7 9 — 8r 

Whether  they  grow  from  a feminal 
principle.  iii.  80,  81 

How  form’d.  iii.  113  — 118 

Geometrically  figured  in  their  minute 
grains.  • iii.  1 14 

Their  refractive  power.  iii.  265 

Diflimilar  in  their  nature,  iii.  313  — 

316 

The  difference  between  the  volatile 
and  the  fixed.  iii.  315 

Differences  in  the  volatile  kind.  iii. 

3i5, 365 

Plentifully  contain’d  in  faline  fpirits. 

iii.  344 

Producible  and  deftruCtible.  iii.  363  — 

378 

Their  properties.  iii.  365,366 

Acid  falts  producible  or  tranfmutable. 

iii*  367,  368 

Volatile  falts  producible.  iii.  368 — 

369 
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Alkaline  falts,  their  origin,  iii.  369 — 

.371 

-■  — (hewn  to  be  producible. 

hi-  3^9  “374 

■ — — tranfmutable. ' 

iii-  374 

Salts  of  harts -horn  and  urine , whether 
acid  or  fulphureous.  ii.  63 

Salt  of  tartar  render’d  foluble  in  redii- 
fied  fpirit  of  wine.  i.  72,76 

Made  volatile.  i.  76,  3 7 5 •»  3 7^ 

Gives  a red  tin&ure  to  fpirit  of  wine. 

i.  164.  ii.  80 

Waftes  upon  the  cupel.  i.  379 

Eafily  made  fluid.  „ i.  330 

Its  folution  precipitated  by  fpirit  of 
wine.  i.  523,524 

Conceives  heat  with  water,  i.  558, 

561, 562 

In  what  diflolvable,  and  in  what  not. 

i-532 

Turn’d  to  earth.  iii.  374,  375 

Salt  of  urine  made  to  tafte  like  common 
fait.  iii.  315 

Salt-water  tomakefrefti.  1.597,680.  iii. 

219, 220 

Sal  volatile  oleofum , how  made  to  ad- 
vantage. iii.  493 

Sand,  the  figures  of  its  grains,  i.  190,570 
Of  a rich  metalline  or  mineral  nature. 

ii.  324,  325 

May  afford  gold. . ii-  3 2 5 

Bandar ach,  what.  iii- 537 

Sandiver,.  what.  iii- 3 75 

Turn’d  into  fea-falt.  iii-  3 75 5376 
Differs  from  common  alkalies.  ib. 
Its  cryftals.  ii.  376 

Sanguification  illuftrated.  ii.  78.  n. 
Sap , how  it  rifes,  and  is  alter’d  in  ve- 
getables. iii-  3385  35°i  35  1 

Sapphires , a green  one.  i.  5 1 3 

Have  a grain.  iii.  104 

A white  kind.  iii.  1 09 

One  ftain’d  like  a chalcedonian.  iii.i  10 
A white  one  including  a liquor,  iii. 

1 1 1 

Sardonyx , one  of  different  colours-  iii. 

1 09 

One  tranfparent.  iii.  120 

Saturn , ftrange  conjectures  at  his  various 
appearances.  i.296 


Scarlet-dye , improveable.  i.  136 

Its  inventor.  ib. 

To  ftrike  the  bow-dye.  ii.  101,  105 
Scent,  an  inflance  of  its  being  acute,  i. 

t-  -r  - 429 

Exquifite  in  blood-hounds,  i.  414,  429 
Sciatica,  cured  by  a fright.  i.  82,  83 
Scirrhous  fpleen  cured.  i.  448 

Scorpions,  the  cure  of  their  bite.  i.  14, 

95,  100.  iii.  565 

The  virulence  of  their  poifon.  iii.  550, 

55i 

Scrophuhus  tumours  cured,  iii.  573,578 
Scurvy,  to  cure.  iii.  657,  658 

Sea , various  phenomena  of  its  luminouf- 
nefs.  i.  294 

Whether  it  ever  freezes,  i.  643, 667 
Very  cold  at  confiderable  depths,  i. 

645, 646 

Its  preffure  at  the  bottom,  ii.  358,359. 

iii.  245 

Enquiries  and  obfervations  to  be  made 
upon  it.  iii.  7 

Its  faltnefs  whence,  iii.  2 1 4,  2 1 8,  2 1 9 
Its  bittternefs  whence,  iii.  221,  223 
Whether  falteft  at  the  top.  iii.  215 — 

217 

Springs  at  the  bottom  of  it.  iii.  2 1 5 — > 

218 

Whether  its  faltnefs  increafes.  iii.  221 
Varies  as  to  qualities  in  different 
parts.  iii.  222,  223 

Differently  faline  in  different  parts. 

iii.  223,  224 

Its  degrees  of  faltnefs.  iii.  2 15,224, 

22 5 — 227 

To  determine  the  age  of  the  world, 
from  its  faltnefs.  iii.  227,  228.  n. 
Different  regions  in  it.  iii.  240,  241 
Its  temperature.  iii.  241 — 243 

Its  depth.  iii.  242,  244 

Unequal  at  the  bottom,  iii.  243 — 245 
Plants  at  the  bottom  of  it.  iii.  248, 249 
Its  tranquillity  at  great  depths.  iii. 

245— 247 

Its  currents.  iii.  247 

An  extraordinary  in- draught  of  it. 

iii.  247 

Sea-cojnpafs,  its  firft  invention.  i.  126 
Seafons , may  vary  in  particular  climates. 

i.  293 
Their 
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Their  difference  whence.  i.  5 3 o 
Sea-ivater , how  it  refle&s  the  rays  of 
light.  ii.  15.  n. 

Its  gravity.  iii.  224 — 228 

Its  proportion  of  fait,  iii . 2 1 5 , 2 2 5 — 

227 

Madefrefh.  i.  597, 680.  iii. 21 9,  220 
The  liquors  diftill’d  from  it,  chymi- 
cally  examined.  iii.  220,  221 

Seed , affording  a large  increafe.  i.  108 

Seed-lac , its  red  colour  whence,  iii.  481 
Digefted  with  fpiritof  urine.  ib. 
Seeds , diftill’d  at  different  feafons,  yield 
different  kinds  of  fpirits.  iii.  5 87 
Semi-metals , where  found.  ii.  316 

SVtfrf,  changes  of  colour  in  its  infufion. 

ii.  82 

Senfations , whence.  i.  202,721 

Senfes , acuter  in  fome  than  in  others,  i. 

428,  429 

May  deceive  us.  ii.  262 

May  be  fingly  affeCted  by  a variety  of 
objects.  i-  43  1 

Serpents  that  cure  difeafes  by  licking.  i.8o 

Dancing  to  mufic.  i.  484 

Serum  of  human  blood,  how  coagulated. 

i-329 

Experiments  and  obfervations  made 
upon  it.  iii.  460 — 468 

Its  fpecific  gravity.  iii.  46 1 

Mixed  with  various  fubftances.  iii. 

462,  463, 468 
Expofed  to  the  air.  iii.  463 

Analyfed  by  the  fire.  iii.  463 — 465 
Kept  hermetically  fealed  up,  and  di- 
ftill’d. iii.  466 

An  attempt  to  turn  it  red.  iii.  467 

How  affeCted  by  alkalies  and  acids. 

ib . 

How  by  congelation.  ib. 

Made  toferve  for  invifibleink.  iii.468 
Attempts  to  draw  a vinous  fpirit 
from  it.  iii.  472 

Shadow , what.  ii.  34 

Shame , how  it  effeCts  the  body.  iii.  567 
Sheep , to  preferve  them  from  the  rot. 

i.  109 

Fatten’d  without  water.  iii.  338 
Ship-building , the  defeCt  in  it.  i.  130, 

1 36 

Ships,  to  eflimate  their  burthen,  ii.  299 


Shortnefs  of  breath , to  cure.  iii.  658 
Shrew-mice , treated  pneumatically,  ii. 
59°, 59 1, 593, 594, 595, 598, 599, 6°°, 

623 

Sight , poffefs’d  in  a great  degree,  i.429 
Varioufly  vitiated.  ii.  4,  60, 162 
Silk,  the  flendernefs  of  its  natural 
threads.  i.  404 

Black,  changed  yellow.  ii.  48 

Silk-cotton-trees , their  magnitude,  i.  1 2 
Silk-worms , guided  by  inftinCt.  ii.  182 
Their  eggs  in  vacuo.  ii.  548,  549 
Silver  diffolv’d  fo  as  to  be  potable  and 
parable  into  a medicine.  i.  59 
How  feparated  from  its  ore  at  the 
mines  of  Potofu  i.  1 3 r 

An  excellent  folvent  for  it.  i.  1 34 

Its  ufe  in  annealing.  i.  147 

Obtainable  from  lead-  i.  156 

Obtain’d  from  copper.  i.  1 57 

How  belt  purified  for  medicinal  ufes. 

i.  164 

How  feparated  from  gold.  i.  165,  iii. 

271.  n. 

Converted  into  gold.  i 1 66 

The  figure  of  its  cryftals.  i.  241,242 
Work’d  upon  with  fublimate.  i. 253, 

254.  iii.  400 

Its  rofin.  i.  253,254 

Made  from  gold.  i.  260,  261 

Great  changes  made  in  it  by  fubli- 
mate. i.  253,254 

Remarkable  alterations  made  in  it. 

i.  255,  256 

Its  cryftals  diftill’d.  i.  264 

• -fixed.  i.  3 84. 

What.  iii.  296 

Render’d  volatile  by  a gentle  heat. 

i.  372 

Its  great  duCtility.  i.  404 

Strangely  penetrated  by  a bituminous 
metalline  matter.  i.  45 1 

Penetrating  a Hajfian  crucible,  i.  452 
Penetrable  by  fulphur.  i.  454 

Gives  a gold-colour  to  glafs.  i.  45  8,  ii. 

64 

Is  electrical.  i.  5 1 2 

Gains  in  weight  by  precipitation.  i. 

5'6»50 

How  precipitated  out  of  Aqua  fortis. 

i.  5t6, 517, 52^522 
How 
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How  to  be  obtain’d  from  filver  lace. 

i.  521,  522 

Its  difpofition  to  unite  with  feveral 
bodies.  i.  5 3 1 

Its  cryftals  diflblve  in  water  or  fpirit 
of  wine.  i.  5 35 

Made  to  give  a vehement  tafte.  i.  540 
Recover’d  from  its  cryftals.  i.  541 

Made  volatile.  i.  265 

To  caft  it  in  perfe&ion.  i.  310, 311 
Precipitated  out  of  Aqua  fortis  by 
copper.  i.  315,316 

Gives  a blacknefs  to  fome  bodies 

ii.41 

How  made  white,  and  how  polifhed. 

ii.  3 3 

How  made  to  dye  the  hair  and  fkin 
black.  i.  42, 1 01 

Eclipfes  the  colour  of  gold.  ii.  48 
Its  change  of  colour  from  the  air  when 
precipitated.  ii.  79 

Turn’d  to  glafs.  ii.  96 

Tinges  Aqua  fortis  like  copper,  ii.  96 
Some  perfectly  refined  diflolved  in 
Aqua  fortis.  ii.  96 

Shell-filver  ftains  glafs  yellow  or  blue. 

ii.  98 

Made  to  appear  like  gold.  ii.  101 

Why  the  Bath- water  turns  filver  of  a 
gold-colour.  ii.  101 

How  render’d  elaftic  and  unelaftic. 

i.  2 75,  276, 277.fi.  125 
How  feparated  from  copper,  ii.  234. 

iii.  272 

T o eftimate  its  finenefs.  ii.  374 

Impregnated  with  the  flame  of  brim- 
ftone.  ii.  388,  389 

Gains  weight  by  ignition,  ii.  390,  391 
Its  growth.  ii- 97- hi- 339 

Not  refolvable  into  its  principles,  iii. 

263 

Purified  by  lead.  iii.  267,  269,  270 

Its  fixednefs  in  the  fire.  iii.  269 

Apt  to  adhere  to  the  crucible  in  fufion. 

ib. 

How  convertible  into  gold.  iii.  321, 

322. n. 

A large  lump  of  native  filver.  iii.  339 
Its  fulphur.  iii.  340,  341 

Intimately  mixed  with  lead  in  mines. 

iii.  341 


Found  fometimes  pure.  iii.  342 

Turn’d intoahorny  fubftance.  iii. 400 
Increafed  in  weight  by  fublimate.  ib. 
Growing  hot  with  a metalline  mer- 
cury*. iii.  402 

A fort  lighter  than  the  common,  iii. 

409 

Made  from  quick-filver.  ib. 

How  made  foft  or  hard.  iii.  429 
Precipitated  in  fhining  plates,  iii.  560 
Its  medicinal  virtue.  iii.  586 

Silver- folder , its  excellence.  i.  1 35 
How  made.  i.  232 

Silver-work , how  to  whiten  it.  i.  135 
Simples , their  medicinal  virtues.  i.  1 4, 

66,84 

Recommended  in  the  prafrice  of 
phyfic.  iii.  577— 594 

Their  virtues  not  the  fame  in  all  con- 
ftitutions.  iii.  578 

The  way  to  make  them  effectual. 

iii.  580 

Whether  they  may  fingly  cure  com- 
plex difeafes.  iii.  589 — 594 

Siphons , how  they  tranfmit  liquors,  ii. 

3 IO»  3 1 1 >446,447»  4^3 > 497 

An  exhaufting  fiphon.  ii.  483, 484 

Size,  how  made.  i.  150 

Skeletons , their  ufe  forbid  in  Mufcovy. 

i.  27 

Affe&ed  by  the  moifture  of  the  air. 

i.  449.  ii.  383 

Skin,  its  porofity.  i.  441 

Sleep , to  procure.  iii.  656,  658 

Sloes,  their  taft  refembled  by  a metal- 
line folution.  i.542 

Small-pox , a remedy  for  it.  iii.  65  8 
Smithery , improveable.  i.  111,112 

The  defebt  of  it.  i.  1 3 6 

Smoke  in  vacuo.  ii.439,  44° 

Smoothnefs , whence.  i.  279 

Snails , their  eggs  hatched.  ii.  184 
Treated  pneumatically,  ii.  544,  598, 

600, 601 

A Snake  in  vacuo.  ii.  529 

Sneezing  caufed  by  the  fun’s  rays.  i.  9 r , 

485 

Snow , itsfigure.  i.  1 3 9 

Conduces  to  fertility.  i.  689,  707 

Applied  to  the  freezing  of  bodies,  i. 

588 — 592 
Its 
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Its  duration  in  feveral  liquors,  i. 63  8,639 


How  preferved  in  Italy.  1.639 

Grows  lighter  on  the  balance,  i.  689 

Whether  it  can  by  heat  be  made  to 
freeze  water.  1-693 

Prejudicial  to  the  fight.  ii.  28,  29 
Yields  a light.  ib. 

View’d  with  a microfcope.  ii.  32 

Snow-drops  will  dye  a green.  ii.  75 

Snow-water  feline.  iii.  23  1 


Soil , what  kind  the  moft  wholefome. 

iii.  521,522 

Solder , to  obtain  it  malleable,  i.  136,138 
Solids y have  an  inteftine  motion,  i.  3 1 8 
Exhale,  and  have  their  atmofphere. 

i-  397 

May  ccnftitute  fluids.  iii.  440, 44 1 
Solution , whereon  ic  depends,  i.  49.  iii. 

405,406,419,434,440,441,477.  n. 
Solutions  of  different  metals  differ  in 
colour.  iii.  44 1 

Soot,  its  medicinal  virtues.  i.  64 

Fixed  by  diff illation.  i.  382 

Its  produdfs  by  diftillation.  ii.  50 
A red  decodtion  of  it  frozen,  i.  395 
Its  analyfis.  iii.  268, 307,  368 

Sope , its  oil  by  diftillation.  iii.  3 1 7 
Compounded  and  analyfed.iii.267,287 
— — Venetian , its  medicinal  virtues. 

iii.  582 

Sorrow , its  effedts  on  the  body.  iii.  567 
Soul  of  the  world.  ii.  1 14 

Diftindt  from  the  body.  ii.  244 

Sounds , their  effedts  on  animal  bodies. 

i.  9r,94 

Decreafe  with  the  diftance.  i.  1 2 1 
Their  velocity  in  the  air.  i.  1 33,138.  & 

n.  475.  & n. 
Their  ufe  in  taking  diftances.  i.  1 38 
Large  and  fmall  move  with  equal  ve- 
locity. i.  145.  ii.  252 

Compound  founds  may  give  but  a 
Angle  fenfation.  i.  43 1 

Mechanically  producible.  i.  299 
Their  great  force.  i.  474,  475 

Their  extent.  i.  474,475,482,483 
Odd  effedts  of  them.  i.  443 — 487 
Produced  under  ground.  i.  481 

Their  effedts  on  glaffes.  i.  486 

Their  harmony  and  difcord.  ii.  1 1 . n. 
How  propagated  to  the  ear.  ii.  217, 
438,  439>  5o8~ 5io 


How  producible  in  the  throat,  ii.  470 
Not  propagable  in  vacuo.  ii.  5 1 o.  n. 
Space,  what.  ii.  219 

Spain,  many  of  its  inhabitants  not 
tawny.  ii.  43 

Spar  of  gold  ore,  its  gravity,  ii.  3 2 1 , 3 2 2 
Of  lead  diffolved.  iii.  i 2 1 

Spaw-water , its  gravity.  iii.  500 

Its  fediment.  iii.  502 

How  affedted  by  the  air  and  tranfpor- 
tation.  iii.  5 03,  504 

N Contains  common  fait.  iii.  5 1 1 

Is  highly  acid.  iii.  511; 

Its  Caput  mortuum.  iii.  5 1 5 

Imitated  by  art.  ii.  94.  iii.  517 

Species , things  of  the  fame  fpecies  may 
differ  widely.  i.  1 54 

Specific -gravity,  what.  ii.  289 

Hard  to  counterfeit  in  bodies,  ii.  3 29 

To  determine  it  in  folids  and  fluids. 

ii-  324— 337,  343- n-  372 
Tables  of  the  fpecific  gravities  of  bo- 
dies. ii*  344 — 346 

This  gravity  of  bodies  varies  in  va- 
cuo. ii.  445,446 

Specific  qualities,  what.  iii.  545,546 
Specifics,  to  be  endeavour’d  after,  i.  73 
Reafons  for  theufe  of  them.  i.  88 — 90 
How  they  may  operate,  i.  100,  ior. 

iii.  552—575 
What.  iii.  546 

Whether  there  be  any.  iii.  546,  547 

Arguments  for  their  exiftence.  iii.  547 


—552 

The  reafons  urged  againft  them  confi- 
dered.  iii.  549. — 551 

The  notion  of  them  agreeable  to  me- 
chanical philofophy.  iii.  551  — 576 
Why  they  fometimes  fail.  iii.  554 
May  exert  their  virtue  in  external  ap- 
plication. iii.  570 — 575 

Specula , their  advantage,  if  ground  pa- 
rabolical. i.  119 

Made  of  iron-balls.  i.  20  r 

Concave,  how  they  adf.  i.  204 

Spelter , its  ufe  in  precipitation.  i.  3 1 6 
Spices  are  robb’d  of  their  beft  parts  in 
the  Indies.  i.  1 5 3 

Spiders , of  different  natures  in  different 
countries.  i-  1 80 

Their  (kill.  ii.  182 

Ex- 
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Exceeding  venomous  in  Gafcony.  i.  4 1 o 
Proving  venomous  in  burning,  i.  437 
The  effeCt  of  their  poifon  dropp’d  on 
the  eye.  iii.  547,  54s 

Spirit , inflammable,  afforded  by  feve- 
ral  vegetables.  i.  7 1 

A new  anonymous  fpirit.  iii.  384 — 

389.  & n. 

Spirit  of  human  blood , what.  iii.  473 
Its  hiftory.  iii,  470— 493 

Whether  an  alkali  or  acid.  iii.  474 
Whether  it  differs  from  other  volatile 
alkalies.  iii.  474,475 

Its  confidence  and  fpecifk  gravity. 

iii.  476 

Its  fubtilty  and  activity,  iii.  476,  477 
Its  heat  and  coldnefs.  iii.  477, 478 
Its  lolutive  power  and  balfamic  vir- 
tue. iii.  478,480 

Serves  for  invifible  ink.  iii.  480 

WhattinClures  may  be  drawn  with  it. 

iii.  480,  481 

Its  coagulating  power,  iii.  481,482 
Coagulates  with  vinous  fpirits.  iii.  48 1 
Frozen.  iii.  48  2 

Its  precipitating  power.  iii.  482 

Its  affinity  with  fome  chymical  oils 
and  vinous  fpirits.  iii.  482 — 484 

Its  offenfive  fmell  how  corrected-  iii. 

483>484,49° 
Its  relation  to  the  air.  iii.  484 — 486 
Mixed  with  various  other  things,  ib. 
Contains  but  a fmall  quantity  of  fait. 

iii.  486 

Its  hoftility  to  acids.  iii.  486 — 488 

Its  medicinal  virtues  externally  ap- 
plied. iii.  488—490 

How  improved  for  external  applica- 
tion. iii.  489 

Its  internal  medicinal  virtues,  iii.  491 

—493 

Various  medicines  to  be  made  with  it. 

iii. 492, 493 

Spirit  of  nitre , diftill’d  with  a gentle 


heat.  i*  72i  73 

How  made  to  advantage,  i.  378,  379 
Fixed.  i*  3 83»  3 s4 

Its  fumes.  i.  42 7 

What  bodies  it  diffolves.  i.  5 29 

Its  quantity  of  acid  fait.  iii.  43  2.  n. 
Operates  upon  the  Hone  in  the  blad- 
der. iii.  557 


Spirit  of  fal-armoniac , its  virtue  when 
applied  to  the  nofe.  i.  4 r 8 

Its  medicinal  virtues.  i.  424 

Urinous.  ii.  87 

Spirit  of  oak,  acid  and  neutral.  ii-88 
Spirit  rf  box-wood,  diftill’d.  iii.  385, 386 
Experiments  upon  the  adiaphorous 
fpirit  of  box- wood.  iii.  387  — 389 
Spirit  of  fait  fixed.  i.  383,384 

Hard  to  be  procured  good.  i. ; 54 

How  made  in  perfection.  ib. 

Its  fumes.  i.  427 

Diftill’d  with  fpirit  of  nitre,  affordsa 
folvent  for  gold.  i.  43 1 

Made  to  difTolve  gold  yellow,  i.  179, 

529,  530 

Made  to  diffolve  quick-filver.  i.  5 3 5 
Variety  of  colours  produced  with  it. 

. _ ii.  51  — 54 

Its  quantity  of  fait.  iii.  432.  n. 

Spirit  offugar  and  of  turpentine,  give  a 
green  folution  of  copper.  ii.  97 
Spirit  of  vinegar,  contains  air.  ii.  434 
Spirit  of  urine , how  readily  obtain’d  to 
advantage.  i.  37 8 

Coagulated  in  cold  weather.  i.  338 
Containsair.  ii.  434,  435 

Spirit  of  wine,  its  prefervative  and  em- 
balming virtue,  i.  30,31,52,53.11}. 

450 

How  rectified  at  one  operation,  i.  70 

—72 

To  find  if  it  be  highly  rectified,  i.i  65 
May  float  upon  oil  of  almonds,  i.  1 79 


Rectified  without  diltillation.  i.  134 

Has  an  inteftine  motion.  i.  3 1 6 

Coagulated.  i.  328.  iii.  559 

Is  inftantaneoufly  congealable.  i.  581 

Convertible  into  phlegm.  i.  269 

Its  effeCts on  the  body.  i.  357 


Its  flame  aCts  upon  the  hardeft  bodies. 

i*  477 

1 — ■.  will  not  difcolour  white  paper. 

h*  49 

Pleafantly  fcented  by  a fcentlefs  body. 

i*  545 

Containsair.  ii.  434 

Is  faline.  ii.  87,  88 

. Its  gravity.  ii.  454 

Mixed  with  fait  of  harts-horn,  re- 
fembles  the  nephritic  tinCture.  ii.  6 1 

Jn 
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In  compreffed  air.  ii.  619 

With  oil  of  turpentine  in  vacuo,  ii.  620 
What.  iii.  265 

Its  refractive  power.  iii.  265.11. 

Affords  water.  iii.  286 

Obtainable  feveral  ways.  iii.  274 

Is  a fermented  oil.  iii.  3 1 o 

Refolvable  into  fait  and  water.  ib- 
What  things  it  will  diffolve.  iii.  3 1 8 
Converted  into  earth.  iii.  421 

Whether  an  acid  or  an  alkali,  iii.  437 
Diffolves  bodies  in  conjunction,  that 
it  would  not  touch  when  feparate. 

iii-  347,365 

Coagulates  the  blood.  iii.  450,45 1 

—  other  vegetable  and  animal 

fluids.  iii.  559 

The  product  of  art.  iii.  383,  384 
An  acid  fpirit  of  wine.  ib. 

Its  operation  upon  acids,  iii.  568,  569 
Abates  the  cauftick  property  of  fpirit 
of  urine.  iii.  569 

Spirits , ways  to  judge  of  their  ftrength. 

ii-  333  -337*  iii. 432. n. 
A new  kind.  iii.  302 

Diflimilar.  iii.  319 — 322 

Volatile  fpirits  refolvable  into  fait  and 
phlegm.  iii.  320 

What.  iii.  378 

Their  feveral  forts.  iii.  378 

Corrofive  fpirits,  their  phlegm,  iii.  286 
The  feveral  kinds  of  them  producible. 

iii.  3*78—389 
Urinous  fpirits,  what.  iii.  379,  380 

— afforded  by  an  earth. 

iii.  368,423 

* — will  diflolve  iron.  iii. 

434 

Saline  fpirits,  their  difference,  iii.  473 
Contain  an  oil.  iii.  379,  380 

Acid  fpirits  producible,  iii.  380—384 
How  to  be  obtain’d.  iii.  385 

Spiritual  beings , concern’d  in  human 
affairs.  ii.  133 

How  govern’d.  ii.  271,  272 

The  fkill  and  conduit  in  their  go- 
vernment. ii.  273,  274 

Spleen , extirpated.  i.  27 

Spodiumy  what.  iii.  2 70 

Springs  natural,  differ  in  their  tempera- 
ture. i.  703 

Vol.  III. 


Some  are  periodical.  iii.  90 

Rife  at  the  bottom  of  the  fca.  iii.  2 1 5 

— 218,241 

Artificial,  differently  tempered  in 
different  feafons.  i.  596 

Spunck , fires  not  in  vacuo.  ii.  522 

Spunge, , its  great  porofity  and  attractive 
power.  ii  375,376 

Squirrels , a flying  fpecics.  ii.  1 66 

Staggers  in  horfes,  how  cured.  i.  88 
Stains  in  metals  affedted  and  alter’d  by 
cold  effluvia.  i.  43 3 

That  of  floes  taken  out  of  damafk. 

i-  US 

How  to  take  them  out.  i.  1 15,  x 16,201, 

294.  iii.  65 

Stars , whence  emerging,  difappearing, 
and  re-appearing.  i.  296 

The  fixed  ones  what.  ii.  40 1 . n. 

Their  ufes  not  difeover’d  to  us.  ii.  17  3 
Their  magnitudes.  ii.  266 

Their  motion.  ii.  267 

When  and  where  they  appear  moft 
numerous.  i.  656.  iii.  60 

How  recruited.  iii.  77.  n. 

Star-Jhoot , its  fpecific  virtue.  i.  310 

Statues , to  take  off  impreflions  for  them. 

i.  131,132 

Stearns , to  prevent  their  noxious  effects. 

ii.  467 

Steel , its  body  open’d  in  an  uncommon 
manner.  i.  77 

Finely  temper’d  at  Damafco.  i.  1 1 1, 


x 1 2 
i.  1 1 2 
i.  492 

i.  171 

37, 374 
i.  41 2 

i-  497 


The  way  to  harden  it. 

Changed  in  its  temper. 

T o foften  its  temper. 

Made  volatile.  i. 

In  what  menftruums  foluble. 

Made  to  aCt  as  a load-ftone. 

Varies  its  colour  with  its  temper,  ii.  2 
How  temper’d  for  gravers,  drills, 
watch- fprings,  &c.  ib. 

Gains  weight  by  ignition,  ii.  390,  392 
Edge-tools  made  of  it,  improveable  by 
lying  in  the  air.  iii.  83,84 

The  effeCt  of  cold  on  its  temper,  iii, 

300 

Digefted  with  fpirit  of  human  blood. 

iii.  481 

Affords  various  medicines,  iii.  >88 
C c c c c Whe- 
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Whether  it  enters  the  blood,  iii.  560, 

561 

Stoics , took  the  world  for  an  animal. 

ji.  1 1 4 

Stomach , remedies  for  diforders  in  it. 

iii.  658,  659 

Stone,  in  the  kidneys,  how  form’d,  i.  32 
The  ftone  a curable  diftemper.  i.  46  — 

49 

Not  peculiar  to  man.  i.  36 

The  ftone  in  the  bladder  and  kidneys 
difl'olvable.  i.  45 — 49.  iii.  557 
How  cured,  i.  46.  ii.  59.  iii.  581,582, 

659  — 663 

Stones , thofe  found  in  the  human  blad- 
der chymically  analy fed.  i.  33, 34 
May  have  medicinal  virtues.  i.  79 

Eaten  and  diffolved.  i.  48 

How  beft  obtain’d  from  the  quarry. 

i.  135 

Differ  in  their  time  of  hardening. 

i.  131 

Refembling  animals,  were  probably 
once  animals.  ii.  1 67 

Emit  effluvia.  i.  3 9 8,  402 

How  form’d.  i-342 

Their  growth.  ib. 

To  be  dug  at  proper  feafons  for  build- 
ing. i.  1 n,  142,  595 

Graved  ftones  counterfeited  in  glafs. 

i.  136.  n. 

Their  porofity.  i 450,452 — 454 
Water  ftrain’d  thro’  them.  i.  45  2 

Have  an  inteftine  motion,  i.  46 1 , 462 
The  time  they  require  to  feafon  them 
for  building.  ib. 

Will  fpoilby  froft.  i.  594 — 596,  608 
Differently  affedted  by  the  air.  iii.  63 
Of  a ruft-colour  turn’d  white,  iii.  66, 

. 67 

Turn'd  vitriolic.  iii.  79 

Brifiol  ftones,  their  figure.  iii.  1 o 1 

their  manner  of  growth,  iii. 

101,  102 

A ftone  containing  cryftals.  iii.  102, 

1 10 

Pebble -ftones  made  to  counterfeit  dia- 
monds. iii.  1 25 

Examin’d  hydroftatically.  ii.  129,  130 
Compofed  of  different  ingredients. 

iii.  130 
iii.  130—134 


E X. 

A large  fpleen-ftone.  iii.  130 

Cavities  found  in  folid  ftones.  iii.  131 
Wood,  fhells,  &c.  found  in  them.  , 

iii.  1 3 2 

One  included  in  another,  iii.  132,133 
Whence  the  figures  of  ferpents  with- 
out heads  in  them.  iii.  1 3 7 

The  folutions  of  them  metalline  or 
vitriolic.  iii.  137  — ,139 

Whence  thofe  of  the  fame  kind  have 
different  qualities.  iii.  141  — 142 

One  that  fhone  very  vividly  by  night. 

iii.  148,  149 

A nephritic  ftone  that  loft  its  virtue. 

iii.  151 

Stones  generated  fucceffively.  iii.  3 38 
Stones  of  the  Caves  Goutieres . ib. 

Stones  reducible  to  mere  fait.  iii.  343, 

366 

Have  medicinal  virtues  without  adting 
by  any  manifeft  quality.  iii.  548 
May  lodge  in  any  part  of  the  body. 

iii.  560 

One  taken  out  of  the  tongue.  ib. 
The  different  nature  of  them  in  the 
body.  iii.  563 

Thofe  taken  out  of  ferpents  heads, 
their  medicinal  virtue,  iii.  592,  593 
Stone-cutting , improveable.  i.  1 1 1 
Storms , how  they  affedt  the  barometer. 

iii.  48 

Strains , to  cure.  iii.  663 — 665 

Strawberries , preferved.  ii.  635 

Sturdy  in  cattel,  how  cured.  i.  87 
Styptics.  iii.  640 — 642 

Sublimate , how  render’d  innocent,  i.  60 
The  changes  it  works  in  metals.  i. 

252—255 

A new  kind.  i.  254 

Improveable  to  alter  gold  in  an  un- 
common manner.  i.  255 

Of  gold.  i.  3 77 

Often  fophifticated  with  arfnick.  u 

*53 

T o examine  its  goodnefs.  ii.  3 3 3 

Changes  of  colour  exhibited  in  its  fo- 
lution.  ii.  83,  84 

Sublimed  with  fal-armoniac.  ii.  85 
To  feparate  its  halts  from  the  mer- 
cury. iii.  274 

How  difcoverable  in  liquors,  iii.  5 1 6 

How 


How  they  grow. 
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How  made  into  Mercurius  dulcis.  iii. 

570 

Sublimation , how  procured,  i.  36.  n.  3 10 
How  practicable  to  advantage,  i.  374, 

376 

Cautions  requifitein  it.  i.  376  — 378 
Accounted  for.  i.  386.  n.  iii.  278,  279 
The  colours  of  the  fumes  in  it.  ii.  8 1 
Submarine  navigation  praCtifed.  i.  1 30 
Sub/lance,  what.  i.  199,  217 

Subjlance  and  accident . i.  199,  207,  208. 

ii.  2 1 9 

Subjlantial forms,  may  prove  an  atheiiti- 
cal  doCtrine.  ii.  242 

Sublion,  its  nature  explain’d.  ii.  443, 
444,483—485 
How  it  operates,  ii.  695, bV.  706 — 

710 

Its  caufe  enquired  into.  ii.  713 — 719 
A mechanical  account  of  it.  ii.  717 — 

719 

May  raife  a fluid  without  the  elaftic 
force  of  the  air.  ii.  719,720 

The  weight  of  the  atmofphere  may 
raife  liquors  in  fuCtion.  ii.  720,  72 1 
The  afcent  of  liquors  by  fuCtion  de- 
pends upon  preflure.  ii.  7 22 — 726 
Sudorifics,  operate  varioufly.  ii.  132 

Suffocation,  threaten’d  by  a fuppofed 
flight  motion  of  the  air.  i.  475,  476 
From  a hair.  ii.  121 

Sugar,  the  ufes  of  it.  i.  53 

Obtainable  from  feveral  vegetables. 

ib. 

The  way  of  making  it,  long  unknown. 

i.149 

. Cautions  obferv’d  in  making  it.  i.  3 3 8 
The  quantity  yearly  imported  for 
England  from  Barbados.  i.  1 1 4 
The  trades  depending  upon  it.  i.  1 1 3 
Will  ftrike  fire.  i.  472 

Analyfed.  i.  540,  541 

Yields  light  in  vacuo.  ii.  5 1 o 

Sugar-cane , its  juice  apt  to  turn  four. 

i.  88 

Sugar- making , firll  introduced  at  Bar- 
bados. i.  1 1 4 

Sulphur,  its  component  parts.  i.  152 
What.  i.  387.  iii.  262.  n. 

An  attempt  to  renew  it.  i.  203.  n. 

A volatile  fuming  tinCture  of  it.  i. 

427,44 5-  it*  7 8 


E X. 

Made  to  crackle  by  friction,  i.  493 
EleCtrical.  i.  5 1 2 

Difl'olved  in  fpirit  of  wine.  i.  532.  iii. 

347,  365 

Its  tinCture  with  fpirit  of  wine.  i.  1 5 1 , 

535 

Conceives  heat  by  friCtion.  i.  570 
How  precipitated  out  of  a lixivium. 

ii.  85 

Changes  the  colour  of  coin.  ii.  101 
Made  whiter  by  fufion.  ii.  49 

Its  fmoke  blanches  fome  things,  ii.  49 
A red  fulphur.  ib. 

Hard  to  kindle  in  vacuo.  ii.  517, 

520,523 

Takes  fire  fpontaneoufly  at  Naples. 

iii.  31 

The  texture  of  its  parts.  iii.  1 15 
ACts  ftrongly  upon  light,  iii.  265.  n. 
Its  growth.  iii- 339 

Obtain’d  from  two  diftill’d  liquors. 

iii.  301,  307 

Obtain’d  from  quick-filver  and  oil  of 
vitriol.  ii- 393,  394 

A volatile  fulphur  that  turns  black 
with  vitriolic  waters.  iii.  508 
No  fulphur  in  Englijh  mines,  iii.  5 54, 

575 

How  difl'olved  by  wine.  iii.  347,  365 
Sulphur , the  principle,  its  properties. 

iii*  389?  390 

Sulphur  of  antimony  prepared.  ii.  85. 

iii- 394,  395 

Sulphur  of  vitriol,  what.  ii.  47 

Sulphur  vivum,  its  compofition.  i.  225 
Fufed  in  vacuo.  ii.  605 

Sulphurs,  the  difference  among  them. 

iii.  3 1 6 — 3 1 9 
Extracted  by  fpirit  of  wine.  iii.  3 1 7 
Mineral  fulphurs  differ.  iii.  322 
That  of  one  body  will  become  that  of 
another.  iii.  360.  n. 

Producible.  iii.  389 — 397 

Whether  thofe  of  animals  and  vege- 
tables are  obtainable,  iii.  392, 393 
Glaubers  method  of  extracting  the 
fulphurs  of  vegetables,  iii.  392, 393 
The  fulphurs  of  metals  and  minerals. 

iii.  394—397 

Sun , the  power  of  its  rays  reflected  by 
a burning  concave.  i.  473  * & n- 
C c c c c 2 Its 
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Its  different  effedis  on  bodies,  i-  201 
Its  irregular  motion.  i-  295 

Its  fpots.  i.  140.  n.  295 

vifible  to  the  naked  eye.  i. 

140 

what  they  fignify.  ii.  37s 

appear  feldom.  i.  1 7 7 

What.  ii.  40i.n. 

Its  heat  inefficient  to  black  the  (kin. 

ii.  42 

Its  ufe  ii.  i5jV57 

Its  magnitude.  ii.  266 

iii.  87 

Riling  oval.  iii-  59 

Riling  and  fetting  with  a large  pillar 
over  it.  iii- 59 

Its  body  decreafes.  iii.  77-  n. 

May  alter  the  weight  of  our  atmo- 
fphere.  iii.  87 

Supernatural  things , what.  ii.  256 
S-uf allows , found  in  ice.  i.  673,685 
Sweaty  its  outlets.  i*  44°,  441 

Odoriferous  in  fome  men.  i.  547, 5 48 
Sweet  bodies , yield  corrofive  menftruums. 

.1-54° 

Sweetnefs  produced  artificially,  i.  425, 

540 

Sweep  of  goldfmiths,  how  treated  to 
advantage.  i.  131 

Swigging , what,  and  how  performed. 

i.  87 

Sword-blades  of  Damafco , their  excel- 
lence. i.  n 2 

Syllogifm , whereon  it  depends.  ii.  20  r 

Sympathetic-powder , a cure  wrought  by 
it.  i.  85 

Its  medicinal  virtue.  i.  176 

Syringes',  their  phenomena  explain’d. 

ii.  500 — 502,  719 
Syrups , a noftrum  in  making  them.  i. 

443 

Syrup  of  violets , diftinguilhes  acids  from 
alkahes.  ii.  71,72 

T. 

TAble-bocks , to  make  white  ones.  i. 

>'5 

Tadpoles  in  vacuo . ii.  539 

Talc , fufed  by  the  fire.  i.  67,  1 58 

How  reducible  to  powder,  i.  1 3 5 , 1 5 8 
Different  kinds  of  it.  i.  158,159 
One  that  afforded  gold.  i.  1 5 8 


American , contains  metalline  parts. 

, . . . “•  3 1 5 

Not  refolvable  into  its  principles,  iii. 

263,270,296 

Little  alter’d  by  calcination,  iii.  346 

347 

Tarantula , a kind  that  neither  (lings 
nor  bites.  i.  37,  38 

The  cure  of  its  bite.  1.93,94,484,485 
Surprizing  effe&s  of  its  bite.  ii.  144 
Tartar , how  readily  calcined  white. 

i.  477.  ii.  39 
To  run  it  per  deli quium.  i.  288 

What.  iii.  351 

Its  analyfis.  iii.  351,590 

A volatile  fait  from  it.  iii.  274,  253, 

.352 

Its  medicinal  virtues.  iii.  353 

Its  products  by  diftillation.  iii.  384 

An  urinous  fpirit  from  it.  ib. 

Tartarum  vitriolatum,  how  made.  i.  3 83 
Given  internally,  tho’  corrofive.  i.304 
What.  iii.  558 

Tajl,  what.  i.  5 3 8 

The  requilites  to  it.  i.  434, 435 

Its  mechanical  caufes.  i.  538.  iii.  345, 
436,437,  438.  n. 
How  improveable.  iii.  345 

Tafs  depend  upon  texture,  i.  256,  264, 

265 

Mechanically  producible.  i.  300 
Natural  tads  imitated  by  art.  i.  542 
Changes  made  in  them  by  maturation. 

i-543,544 

Produced,  varied,  and  deftroy’d.  i. 
538  544*  iii*  345,  346,  425 

Tea , its  medicinal  virtues.  i.  52 

Teeth,  the  wifdom  of  their  (Irudlure  and 
contrivance.  ii.  1 84 — 1 87 

To  remedy  their  diforders.  iii.  666 — 

668 

Telefcopes , applied  to  the  moon.  ii.  iq 

to  the  milky- way.  ii.  3 1 

Tenefmus,  to  cure.  iii.  665 

Tercllcs , have  the  properties  of  the 
earth.  i.  190 

Terra  figillata , its  medicinal  virtues. 

i.  59 

Terra  Silefaca,  its  medicinal  and  chy- 
mical  ufes.  i.  59 

Tettars,  how  cured.  i.  1 10.  iii.  665 

Texture , 
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Texture,  what.  i.  202 

Thames-water , its  recovering  after  pu- 
trefaction. i.  1 41 

Thawing,  the  method  of  thawing  bo- 
dies in  water.  i.  603 — 605 

How  praCtifed  on  men  when  frozen. 

i.  604, 605 

Thaws , when  in  fome  places.  i.  706 
Thermometers , may  mifinformusof  cold. 

t i-  574 — 57^  708,  709 
Inconveniencies  and  uncertainties  in 
the  common  fort,  i.577 — 586.iii.37 
How  to  improve  them,  i.580 — 584. 

iii- 37 

The  fealed  kind  recommended,  i. 

582 — 588 

One  ftrangely  affeCted.  i.  582, 583 
Opinions  as  to  the  caufe  of  their  rifing 
and  falling  with  heat  and  cold.  i. 

584 — 5 88 

A foundation  for  regulating  them.  ii. 

414.  n. 

Uncommon  things  done  by  means  of 
them.  iii.  3 8 

Obfervations  on  them  in  a cave,  and 
in  a common  room.  iii.  54 

A water-thermometer  in  vacuo,  ii. 

459,460 

Thorax , a remarkable  wound  therein. 

i.  447 

Throat , to  cure  diforders  in  it.  iii.  668 — 

670 

The  Thrujh,  to  cure.  iii.  670,  671 
Thunder , fpoils  liquors.  i.  88 

Violent  effeCts  of  it.  i.  475 

To  preferve  liquors  from  its  ill  effeCts. 

i.  421 

Attended  with  a fulphureous  fmell. 

iii.  32 

Terrible  in  /Ethiopia.  iii.  41 

DeftruCtive  to  filk-worms.  iii.  70 

Thunder-Jlones , their  fcent  fulphureous. 

i.  398 

Thunder-form , ftrange  effeCts  of  one. 

i'i*  32,  3 3 

Tides , their  motion.  ii.  1 1 6 

Whence  they  proceed.  ii.  126 

« Whence  their  variation,  i.294.  iii. 3 82 
Tin , improves  the  found  of  copper,  i.  148 
Render’d  volatile,  and  again  reco- 
vered. i.  379>427 


A certain  ore  of  it  rich  in  nobler  me- 
tals. i.  156 

Permanently  diffolved.  ib. 

Affording  cryftals  like  thofe  of  filver. 

ib. 

Its  parts  made  to  heat  one  another. 

1.492 

Proving  irreducible  after  diflblution. 

i-  3«9 

Affords  a white  calx.  ii.  95 

Diffolved  in  Aqua  fortis.  ii.  96 

Its  calx  melted  with  glafs  for  amel. 

ii.  99 

Gains  weight  by  calcination,  ii.  390, 
392—394,396,397 
Cooled  in  vacuo . ii.  618 

Immerfed  in  mercury  in  vacuo,  ii.  625 
Its  ore,  after  being  robb’d,  enriched 
with  frefh  metal.  iii.  94,  95 

Renders  other  metals  brittle,  iii.  428 
Grows  more  difficult  of  fufion  for  be- 
ing diffolved  in  Aqua  fortis.  iii. 

429,43° 

Permanently  diffolved,  and  turn’d 
black  with  galls.  iii.  507 

Diftill'd  into  a peculiar  fmoking  liquor. 

iii.  544 

TinRure , its  fuppofed  criterion  falfe. 

i.  263 

Of  human  blood.  iii.  480 

TinRures , made  with  the  fpirit  of  hu- 
man blood.  iii.  480,  481 

Tin- glafs  t the  order  of  its  parts  after 
fufion.  iii.  114,  1 16 

Its  folution  in  Aqua  fortis  varioully 
precipitated.  iii.  436 

Tin-mines,  not  prejudicial  to  vegetables. 

iii.  522 

Titillationy  productive  of  great  effeCts. 

i.  480 

Toads , their  medicinal  virtues.  i.81 
Kill’d  by  the  juice  of  a plant,  i.  95 
Tobacco , long  fuffer’d  to  perifh  ufelefs. 

i.  149 

Externally  applied,  may  vomit  and 


inebriate.  i.  443 

Its  growth.  iii.  283 

Its  fixed  fait.  id.  315 

Tobacco-pipe  clay,  what.  iii.  422 

Its  fpecific  gravity.  ib. 


Tobacco-pipes , will  ftrike  fire.  iii.  422 

Tooth-  ach. 


ISO 


I N D 

T ooth-ach,  how  cured,  i.  86.  iii.  666 — 

668 

Occafion’d  by  brandy.  iii.  565 

Topaz,  a white  kind.  iii.  108 

T epical  remedies , may  aft  at  a diftance. 

iii.  572 

Torpedo , its  benumbing  quality,  whence. 

i.  410.  fcfn. 

Torricellian  experiment , varies  with  the 
country.  i.  468 

Made  and  confider’d  in  feveral  views 
and  different  places.  i.  585.  ii. 
1 39, 1 4°, 422, 423, 475— 49°, 49*, 
652,653,667 — 669,68 1,682,687, 
704— 706,714,720,721 
Torricellian  tube,  how  fill’d.  ii.  423 
Tortoifes , long  lurvive  the  lofs  of  their 
heads.  i.  28 

Tortoife-Jhell , how  moulded.  i.  130 
Touch,  may  be  affeded  by  effluvia,  i. 

428,429 

Trades , what.  i.  26 

Difcoverable  and  improveable  by  phi- 
lofophy.  i.  1 10 — 117,129 — 13 1 
Wherein  they  differ  from  experiments. 

i.  1x3 

Are  a part  of  natural  philofophy.  i.  1 29 
The  loft  trades  to  be  recover’d,  i.131, 

132 

Traditions , to  be  enquired  into.  iii.  6 
Transformation  of  the  fame  body.  i. 

244,  245.  ii.  232,  233.  UP n. 
Transfufion  of  blood  from  one  animal  to 
another.  i.39 — 41 

Tranfation  of  morbific  matter,  the 
ftrange  fymptoms  that  may  attend 
it.  i.  103 

Difeafes  thence  arifing.  i.  444 

Tranfmutation  in  animal  fub fiances. 

247, 248 

Of  water  into  other  bodies.i.248 — 250 
Of  metals,  what.  i.  166,  207 

Proved  experimentally,  i.  260 — 262 
Poftible  and  pradicable.  i.  213,  214. 

& n. 

Remarkable  inftances  of  it.  i.  25 1 — 

265 

Of  mercury  into  gold.  i.  382 

Of  water  into  earth.  i.  266 — 269 
Of  fpirit  of  wine  into  water,  i.  269 
Of  oil  of  vitriol  and  fpirit  of  wine. 

i.  269,  270 
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Of  bodies,  iii. 2 8 2*— 2 88,293,348,349 
By  the  red  elixir.  iii.  292 

The  principle  whereon  it  depends.  ' 

iii.  438.  n. 

Tranfparency , whence,  i.  287.  ii.  27.  n. 
The  hand  tranfparent.  ii.  2 1 

Whether  all  bodies  are  tranfparent. 

ii.  20 

Tranfplantation  of  difeafes,  how  pradi- 
fed.  i.  85,86 

Trees , frozen  to  the  heart.  i.  594 
One  with  a worm  for  its  root.  i.  244 
How  the  fap  rifes  in  them.  ii.  497 
Growing  hard  in  the  air  and  ground. 

iii.  64 

Tripoli , no  elementary  body.  iii.  423 
Truth , the  criterion  of  it.  ii.  220, 225 
Tulips , treated  pneumatically,  ii.  588, 

589, 608 

Tumours , how  cured.  iii.  573,574 
Turmeric , affords  a yellow  lac.  ii.  102 
Giving  its  colour  to  water,  and  not  to 
wine.  ii,  95 

Turn-fol , what.  ii.  79 

Turpentine , its  renovation  attempted. 

i.  246,  247 

Various  phenomena  exhibited  with  it. 

i.  281 

Affords  colour’d  bubbles.  ii.  71 

Treated  pneumatically.  ii.  624 

Its  effed  upon  the  urine.  iii.  570 

Turpethum  miner  ale,  its ' preparation. 

>•385 

Turquoife-Jlones , a vifible  motion  in  the 
parts  of  them.  i.  46 1 , 46  3 

Lofe  and  recover  their  luftre.  iii.  1 50, 

151 

Moveable  fpots  in  one.  iii.  1 5 1 

What  they  really  are.  iii.  150.  n. 
Tutenag , gains  weight  by  ignition,  ii.  3 9 r 
Twins , of  different  colours.  ii.  45 

U. 

Nguents , their  medicinal  power,  i. 

T7;  444,  445 

Ulcers , to  cure.  iii.  672,  673 

Ultramarine-blue  counterfeited,  ii.  7 2, 

73 

Umbilical-vejfels , their  ufe.  ii.  1 78,  179, 

.180,  x 81 

Underjlanding , how  it  fudges.  ii.  2.20 

Univerfe . 
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Univerfey  its  greateft  part  fluid.  i.  388 
ii.  268.  iii.  329,  330 
Urine , tho’  clear,  affords  a fediment. 

i.  32 

Chymically  examin’d,  may  give  light 
to  diftempers.  i.  43 

Its  different  effeds  as  differently 
treated.  i.  57 

Its  medicinal  virtues.  i.  64,  65 

To  gain  its  fpirit  and  fait  with  eafe 
and  cheapnefs.  1.72,141,371,378 
May  lerve  for  ink.  i.  1 1 5 

Will  tagout  ftains.  ib. 

What  kind  the  belt.  i.  162,  163 
Apt  tolofe  its  fpirit.  i.162,163.  iii. 2 74 
Various  phenomena  exhibited  with 
it.  i.  281,  282 

Treated  pneumatically.  ii.  610 

When  turbid,  how  render’d  tranfpa- 
rent.  iii.  280 

Its  various  falts.  iii.  316,  376,  377 
Yields  common  fait.  iii.  376,  377 

Its  cryftals.  iii.  377 

That  of  horfes  diftill’d.  ib. 

To  obtain  its  fpirit  without  putre- 
faction. iii.  464 

Human  urine  diftill’d.  iii.  465 

Its  figure  upon  congealation.  iii.  467 
Heads  for  its  natural  hiftory.  iii.  493, 

494 

To  cure  the  diftempers  caufed  by  its 
fuppreffion,  &c.  iii.  579,  675,676 
Urinous  Spirits , how  eafily  obtainable. 

i*  43 1 
V. 

VAcuumy  what.  ii.  138,444 

The  common  opinion  about  it  ex- 
ceptionable. ii.  444,  445 

A vacuum  in  the  Torricellian  tube. 

ii.  139,  140 

Arguments  for  a vacuum,  ii.  445.  n. 

701.  iff  n.  702, 722,723 
Arguments  againft  it  confider’d. 

ii.  698 — 702 

N o Fug  a vacui.  ii.  1 3 8 — 140 

ValveSy  their  ufefulnefs.  i.  128 

Vapour Sy  diftinguifh’d  from  fumes,  i.  425 
Stupefying  Vapours.  i.  435 

Of  various  Colours.  ii.  67,68 

May  tinge  the  rays  of  light.  ii.  68 
Moift  vapours  in  the  fummer  air. 

“•383*  384 


The  diftemper,  to  cure.  iii.  67  r 
Variation  of  the  Needle , firft  obferv’d. 

i.  141,  174 

Obferv’d  at  various  places.  i.  1 74, 
175, 180, 659 
Accounted  for,  on  an  hypothefis.  i. 

175.  n.  176 

Varnijhy  a fine  one.  i.  114 

VegetableSy  will  afford  a volatile  fait  and 
fpirit.  i.  142,  372.  iii.  27,  28,  368 
Thofe  fuppos’d  of  the  fame  kind 
different.  i.  161,162 

Will  grow  after  they  feem  dead.  i.  229 
Their  manner  of  growth,  i.  249.  & n. 

250.  ii.  233.  n. 
How  to  be  obferved  towards  giving 
the  natural  hiftory  of  a Country. 

ii.  6 

Changeable  in  their  colours  by  acids 
and  alkalies.  ii.  74 — 76,  79, 

81—83 

To  be  gather’d  at  proper  feafons  for 
colours.  ii. 76,  77 

Some  afford  their  TinCture  in  diftilla- 
tion.  ii.  81 

May  pafs  thro’  various  difguizes. 

ii- 153 

Affe&ed  by  the  air’s  moifture.  ii. 

383, 384 

How  the  fap  rifes  in  them.  ii.  497 
Smell  ill  in  rotting.  iii.  27,  28 

How  affeCted  by  fermentation,  iii. 

265. n. 

How  they  fpring  from  water.  iii. 

282 — 287,  340 
The  alterations  of  their  fap.  iii.  338 

35°->  3 5i 

Are  compos’d  of  mixed  bodies. 

iii.  338 

Afford  acid  liquors  fpontaneoufly.  iii. 

367 

May  afford  five  kinds  of  fpirits.  iii. 

382—389 

Will  grow  from  diftill’d  water.  iii. 

39° 

One  proving  violently  cathartic  in  a 
fmall  dofe.  iii.  550 

Vegetable  JubJlances  mix’d  with  oil  of 
vitriol.  1-569 

Vegetationy  how  perform’d.  i.  44° 
Whence.  iii.  282 — 287 

Experi- 
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^ Experiments  about  it.  287 

how  diftinguifh’d  from  arteries. 

ii.  89 

Velvety  black,  varies  its  hue  with  the  po- 
rtion of  its  piles.  ii.  3 5 

Venereal  difeafe,  to  cure.  iii.  672 

Venice-treacle , its  medicinal  virtues, 
whence.  i.  2 3 5 

the  planet,  anciently  fuppofed 
two.  ii.  224 

Verdigreafe , a folution  of  it  frozen  into 
the  figures  of  vines.  i.  168 

A folution  of  it  both  green  and  blue. 

ii.  93 

How  produced.  iii.  78,  353 

'Its  caput  mortuum  reducible  to  cop- 
per. iii.  3 46 

A piercing  Liquor  diftill’d  from  it. 

in- 3 S3 

Yields  no  oil  in  diftillatiort.  iii.  353 

Analyfed.  iii.  368 

Its  cryftals.  ib. 

Verditer , how  prepared.  • i.  169 
Ve rjuice,  what.  iii.  35 1 

Vermilion , what.  iii.  341 

An  ufe  of  it  in  colouring.  i.  1 50 
How  prepared.  ii.  98 

Vertigo , a remedy  for  it.  iii.  672 

Veficatorics , to  make.  iii.  672 

Vefuvius , a ftrange  confequence  of  its 
eruption.  iii.  5 3 8,  539 

Vinegar , made  by  motion.  i.  47.  n. 
Animals  in  it  vifible  to  the  naked  eye. 

i-  * 39»  153 

Whence  obtainable.  i.  527 

Its  operation  upon  alkalies.  1-527 
Its  analyfis.  iii.  351 

Made  to  yield  an  inflammable  fpirit. 

iii.  379 

Diftill’d,  its  quantity  of  acid  fait.  iii. 

432.  n. 

Its  fpirit,  what.  iii.  309,  310 

Vinegars  of  minerals,  whence  their  ful- 
phureous  qualities.  iii.  394 

Vines,  their  growth  and  various  pro- 
dudtions.  iii.  351,352 

One  abounding  with  marcafitical  mat- 
ter. iii.  528 

Violets  preferv’d.  ii.  634 

Vipers , the  cure  of  their  bite.  i.  1 4. 

n.  37.  & n.  iii.  550,  593 
Their  poifon,  wherein  it  confifts,  i.  3 7 


Will  long  furvive  the  lofs  of  their 
heads,  hearts,  &c.  i.  282 

. Have  a gall-bladder.  ii.  193 

Treated  pneumatically,  ii.  528,529, 

. , . 537,538,  599 

Their  chymical  analyfis.  iii.  286 

Virginity , the  figns  of  it  not  agreed  up- 
on. i.  174 

Virgula  divinatoria , whether  it  be  real. 

1-139,172,173 
Virtues  of  bodies  differ  from  thofe  of 
their  ingredients.  i.  301,302 

Vifcera , why  faid  to  be  hqjjfft  in  win- 
ter. i.  695 

Vis  inertia , what.  ii.  1 5 2.  n. 

Vifion,  its  dodlrine  depends  on  mathe- 
matics. i.  1 20 

How  perform’d.  ii.  69,  104.  n. 

Confufed  by  a cicatrix  on  the  cornea. 

ii.  162 

Whether  molt  perfeft  in  man.  ii. 

163 

Its  feat.  ii.  179 

Caufed  by  opake  bodies.  ii.  21 2.  n. 
Its  imperfedtion.  ii.  222,223 

Requires  a certain  pofition  of  the  lu- 
minary. iii.  57 

Sometimes  perform’d  by  means  of 
refra&ion.  iii.  58,  59 

Remarkable  inftances  of  a deceptio 
visas.  ii.  60.  iii.  59 

Requires  a due  proportion  of  light. 

iii.  596,598,  599 

Dark  an  d double.  iii.  596 

Not  determin’d  without  both  eyes. 

iii.  596,  597 

In  a dark  place.  iii.  600 

Vitrification  how  caus’d.  i.  45,  46.  n. 

220,235 

By  motion.  i.  472, 473 

Inftances  of  it  in  different  bodies. 

iii.  280 

In  clofe  veflels.  iii.  307 

Vitriol , its  Caput  mortuum  parable  into 
a noble  medicine.  i.  64 

What.  i.  240 

Analyfed.  ib. 

The  kinds  of  it.  ib. 

Obtainable  by  art.  i.  240,  241 

A fuccedaneum  for  that  of  Dantzic. 

i.  115 
Afforded 
1 
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Afforded  by  different  kinds  of  ftones. 

i.  1 6 1 

Apt  to  fpoil  in  preparing.  i.  169 
How  made  from  iron.  i.  240 

The  figures  of  its  cryftals.  i.  241 
Various  kinds  made  with  Aqua  forth. 

i.  243 

A vitriol  of  eafy  fufion  from  copper. 

i*  3 1 9 

Its  compofition.'  i.  2 73, 387 

Turns  fteelofa  copper  colour,  ii.  18,97 
Changes  its  colour  with  the  degrees  of 
calcination.  ii.  39,  40,  96 

A folution  of  blue  vitriol  turn’d  yel- 
low. ii.  72 

Affords  white  fumes  in  diftillation  ii.  80 
Communicates  a colour  to  water  after 
calcination.  ii.  92 

Has  a great  correfpondence  with  the 
air.  iii.  27,  91 

Its  growth.  iii.  340 

Changed  into  an  antimonial  fubflance. 

iii.  67 

Howmade  to  advantage,  iii.  80,3 1 8,5 1 6 
Recovers  in  the  air  after  calcination. 

iii.  80,  88,  89 
Its  ore  included  in  clofe  glaffes.  iii.  81 
Oblervations  upon  calcined  vitriol  to 
difcover  the  effluvia  of  the  air.  iii. 

„ 89— 93 

To  gain  its  metalline  parts  with  eafe. 

iii.  272,  543 

Made  to  appear  like  water.  iii.  287 
Is  a mixed  body.  iii.  288,  543 

Made  artificially  from  copper,  iii.  291 
Diftill’d  with  fal-armoniac  and  nitre. 

iii.  306,  307 

Produced  from  mineral  bodies,  iii.  340 
Native,  what.  ii.  102.  iii.  341 

A fulphureous  body.  iii.  393,  394 
Blue,  makes  a white  powder,  iii.  434 
Diffolved  in  fpirit  of  human  blood. 

iii.  479,  480 

Its  folution  in  water  precipitated  by 
fpirit  of  human  blood.  iii.  482 
Difcovers  arfenic  in  liquors,  iii.  510 
A mine  of  it  in  England.  iii.  525 
Mines  of  it  rendering  oaks  unufually 
folid.  iii.  528 

Diftill’d  with  fea-falt.  iii.  543 

No  vitriolic  fpring  in  France,  iii,  5 1 $ 
VoL.  III. 


The  vitriol  of  a metal  heavier  than 
the  metalline  part.  ii.  19,  20 

Vitriolum  Mar  tit.  ii.  96 

Vitrum  Saturni , what.  i.  148,220 
Volatile  falts  in  the  air.  iii.  27 

Obtainable  from  vegetables  and  mi- 
nerals. iii.  368,  423 

Will  fufe  and  boil.  iii’.  45  2 

The  quantity  requifite  to  faturate 
water.  hi- 454 

Volatile  fait  of  human  blood , its  nature. 

iii.  452 

Its  temperature.  iii.  452,  453 

Its  figures.  iii.  45  3 

Adds  a coldnefs  to  water.  ib. 

Mixed  with  fpirit  of  nitre.  iii.  454 
Diftill’d  with  fpirit  of  nitre,  iii.  487 
How  to  improve  it.  iii.  489,  493 
Volatile  fpirit  s>  what.  iii.  473 

Their  hiftory  in  thofeof  urine,  iii.  469 

— 493 

Volatility , mechanically  producible,  i. 

300, 301 

Whereon  it  depends,  i.  369,  370, 586. 

n.  iii.  416 

Five  ways  to  introduce  it.  i.  370 — 

„ 3/9 

Promoted  by  the  air.  i.  377,  378 
An  improper  kind  of  it.  i.  378 

A relative  quality.  i.  379 

Two  volatile  bodies  may  fix  each 
other.  i.  385 

Introduced  by  the  fun.  iii.  79 

Vomiting , oddly  excited.  i.  424 

How  to  Hop  it.  iii.  674 

Vortices , their  fuppofition.  ii.  160 

Infufficient  for  the  purpoles  defigned. 

ii.  153.  n. 

Voyage , one  made  almoft  to  the  north 
pole.  i.  659 

Vulcano’s , to  meafure  their  depth,  i.  1 33 
An  eruption  of  Vefuvius.  iii.  31,32 
A dreadful  one  at  Santorini.  iii.  32 
The  noxious  fleams  of  one  corrected. 

iii.  71 
W. 

TT  T Ainfcot,  when  well  feafon’d.  i.t  3 1 
\/\  IVallnut-treeSi  their  effluvia  hurt 
the  head.  i.  436 

Warmth , its  power  upon  animals,  i.  229, 

230 
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Warts,  remedies  for  them.  iii.  676 
A Wajh  for  the  face.  iii.  345 

Watch-glajfes , how  made.  i.  1 3 5 

Watch-making , its  origin.  i.  1 1 3 

Water,  which  the  molt  wholefome.  i.54. 

iii.  229 

T.o  difcover  a fmall  degree  of  faltnefs 
in  it.  i.  54 

Drank  cold,  excellent  in  hyfterical 
cafes.  i.  92 

Its  power  of  fwelling  bodies,  i.  137 
To  remedy  its  roughnefs.  i.  141 
Recovering  after  putrefaction.  ib. 
Whence  the  differences  in  it.  i.  168 
T ranfmuted  into  other  fubftances.  i. 

248,  249.  iii.  265.  n.  284 — 287 
Its  degree  of  rarifaction  when  turn’d 
to  vapour.  i.  406 

Its  porofity.  i 439.  n.  430 

Whether  fluidity  be  its  natural  ftate. 

i.  465,466.  ii.  1 26 
Is  a menftruum.  i.  5 24 

Tranfmuted  into  earth,  i.  265 — 269. 

iii.  417,  418,  420, 42 1 
Made  to  fpout  upwards.  i.  285 

How  it  afcends  in  glaffes  evacuated  of 
air.  ii.  706 — 708 

Productive  of  heat  in  bodies  infoluble 
by  it.  i.  5 7 1 

Is  of  different  tempers  in  different 
places.  1*703 

Exhales  copioufly.  i.  704 

Is  heavier  in  winter  than  in  fummer. 

i.  584 

Varies  its  gravity  with  the  time  of  the 
day.  i.  5 84 

To  make  fait- water  frefh.  i.  597 
Remaining  unfroze  in  winter,  i.  598 
Its  expanfive  force  in  freezing,  i.  6 1 o 
— 613,623—626.  ii.  252,459 
A promising  way  of  attempting  its 
compreffure.  i.  628 

Whether  compreflible  i.  6 2 8 ,6  2 9 .ii.  290 
Obtain’d  frefh  at  fea.  _ i.  635 
Not  xhzprimurn frigidum.  i.  643 — 646 
Not  the  fammum  frigidum.  iii.  243 
Whether  indifferent  to  heat  and  cold. 

i.  645,  646 

Whether  hot  water  will  fooner  freeze 
than  cold.  i.  685,  686,  691 

W hy  it  rolls  upon  a table.  i.  69 1 


Changes  the  colour  of  fome  bodies. 

ii.  14,  24.  n.  91 
Its  phenomena  when  mixed  with 
fpirit  of  turpentine.  ii.  3 1 , 32 
Gravitates  in  water.  . ii.  1 24 

Whether  naturally  cold.  ii.  124,125 
The  heat  required  to  boil  it.  ii.  1 60.  n. 
Whether  the  fame  thing  with  ice.  ii. 

230 

Yields  a tinCture,  a fediment,  and  a 
fpirit.  ii.  233.  n. 

Weigh’d  in  water.  ^288,289, 360, 361 
The  hydroftatical  properties  of  it  hold 
in  other  fluids.  ii.  289 

Its  parts  in  motion.  ii.  292 

Refifts  finking  bodies.  ii.  296,  297 
How  and  to  what  height  raifed  in 
pumps.  ii.  300, 486,  487 

How  it  preffes  upon  bodies,  ii.  304 
The  weights  of  various  kinds  thereof. 

ii.  338 

The  weight  of  a cubic  inch.  ii.  339. 

iii.  46 

Its  weight  to  that  of  quick-filver.  ii. 

_ 453,  454 

Floating  in  the  air.  ii.  383,  384 

The  greatefl:  heat  whereof  it  is  capa- 
ble. ii.  41 3.  n. 

Whether  it  be  elaftic.  ii.  425 — 429 

Contains  air.  ii.  425 — 428,531,532 
Long  preferved  pure.  ii.  429 

Whether  convertible  into  air.  ii.  430 

—433 

Broke  into  a mill.  ii.  43 1 

Its  penetrating  power.  ii.  450,45  1 
Why  it  enters  where  air  cannot,  ii. 

451.  n.  iii.  571 

Froze  in  vacuo.  ii.  45  9 

Seeming  to  boil  in  vacuo,  ii.  473,  474 
The  line  it  defcribes  in  projection. 

ii-  479 

Its  ftrange  afcent  in  a tube  fill’d  with 
a compaCt  body.  ii.  496 

In  compreffed  air.  ii.  619 

How  to  be  obferved  towards  the 

hiftory  of  a country.  iii.  5 

Affords  frefh  airif  it  runs  under  ground. 

iii.  23 

Leaves  a ftrong  matter  behind  in  di- 
ftillatiom  ii.  75 

Different 


INDEX. 


Different  kinds  pafs  for  the  fame.  iii. 

123 

A6ts  as  a menftruum  in  the  earth,  ib. 
May  abound  with  petrifying  particles. 

iii.  134 

Render’d  very  faline  without  heat. 

iii.  227 

To  examine  its  frefhnefs.  iii. 228  —231 
What  the  beft  for  leveral  purpofes.  iii. 

229,  230 

The  principle  of  all  things,  iii.  265. n. 

284  — 287 

Animals,  vegetables,  and  minerals 
produced  from  it.  iii.  285,337 
Plentifully  contain’d  in  all  bodies,  iii. 

285 — 287 

That  of  the  Mofaic  creation  what. 

iii.  287 

The  principle  not  homogeneal.  iii.  420 
What  things  it  will  diffolve.iii.334,419 
Its  properties.  iii.  343 

Producible  from  oil  by  fire.  iii.  359 

by  nature,  iii- 391 

Tho’  diftill’d,  will  ferve  for  vegetation. 

.iii.  390 

Heated  without  fire.  iii.  43  6 

How  much  volatile  fait  it  will  imbibe. 

iii.  454 

Render’d  lefs  liable  to  freeze  by  fait. 

iii.  455 

How  affedled  by  the  weather,  iii.  501 
May  be  made  noxious  with  altering 
its  fenfible  qualities.  iii.  527 

Reftored  by  precipitation  from  a high 
degree  of  putrefadlion.  iii.  561 

Water-Jpouts>  whence.  iii.  2 1 3 . n. 

Wax , yellow,  how  blanched.  ii.  40 
To  imitate  fruit, &c.  in  wax.i.i  35,136 
Weapon-falve , its  virtue,  i.  85,  87, 176 
Weather , alterations  of  it  affedl  different 
liquors  differently.  i.  583,584 
Proving  unfeafonable.  i.  65  5 

Varies  at  the  fame  place  in  the  fame 
feafons.  i.  660 — 662 

Whereon  its  alterations  depend,  i.  662 

— 665 

Prefages  of  it.  i. 705 . ii. 3 7 7 — 379.  iii. 5 8 
How  it  affedls  the  hygroicope.  ii.  379 
Requifites  for  a diary  of  it.  ii.  3 8 5 — 

387.  n.  iii.  36,  37 
Proving  various  at  the  fame  time  and 
place.  iii.  5 6,  57 


Weights , to  make  a few  ferve  for  many. 

i.  1 2 1 

Hardly  to  be  kept  cxacl.  i.401.  ii.  3 42 
Wens , how  curable.  i.  310 

Whales , their  magnitude  and  weight,  i.13 
Wheat , made  to  profper  on  clay.  i.  107 
Whey , treated  pneumatically,  ii.  609,6 1 o 
Whirl-wind, , a deftrudlive  one.  iii.  39,40 
White , its  nature.  ii.  30 — 33 

Some  animals  turn  white  in  winter. 

ii-  43,  44 

Why  affign’d  as  the  colour  of  lucid  bo- 
dies. ii.  27,  28 

Produced  by  a mixture  of  colours,  ii. 

27,28.  n. 

Why  worn  by  guides  in  the  dark.  ii.  29 
Refledts  the  moll  light.  ii.  29,  30 
Whether  it  receives  all  colours.  ii, 

27.  n.  47 

Diflinguifh’d  from  black  by  the  touch. 

ii.  457,  458 

A white  body  turn’d  yellow.  ii.  91 
T wo  white  bodies  affording  a beauti- 
ful red.  ii.  98 

White  objedls  the  moll  vilible.  iii.  593 
IVhitenefs , whence.  i.  280.  iii.  105 
What.  ii.  21.  n.  27.  n. 

Produced  on  the  furface  of  water,  ii, 

25, 3°, 3* 

Produced  in  glafs,  cryftal,  granats,  d5V. 

ii-  3 2,33 

In  a folution  of  fublimate.  ii.  37 

In  the  Caput  mortuum  of  harts-horns. 

ii>  39 

Produced  in  precipitations,  ii.  46,  47 
Whites , where  not  allowed  burial,  ii.  4 6 
Remedies  for  the  whites,  iii.  676,  677 
Whitings , treated  pneumatically,  ii.  625, 

643,644 

Whitlow -grafsy  its  medicinal  virtue.  i. 

14,  44,  86.  iii.  580 
Whitloivs , remedies  for  them.  iii.  677 
Willow , its  growth  from  water,  iii.  284 
Wind  guns , theirufeandcontrivance.i.128 
Their  force.  i-473 

Defcribed.  ii.  562 — 564.  iii.  r 8, 19 
WindSy  may  preferve  bodies  from  putre- 
fadlion. i.  3 o 

Prognoltics  of  them.  i. 705, 706.  iii. 40. 
Whence  they  have  their  coldnefs.i.716 
Whether  the  caufe  of  cold,  i.71 1 — yi6 
Whether  they  all  cool.  i.  7 1 5 ,7 1 6 

Whether 
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Whether  they  are  cold.  i.  66 3 — 665 
Their  power  to  alter  the  weather. 

i.  662 — 665 

Take  from  the  weight  of  bodies,  ii.379 
Their  qualities  hard  to  fettle.  ib. 
Partake  of  the  nature  of  the  region 
over  which  they  blow.  ii.  339 
Particulars  of  them  in  America,  iii.  39 
How  they  blow  at  Teneriff.  ib. 
How  at  Tangier.  iii.  40 

Found  fometimes  llrong  at  the  tops 
of  mountains.  iii- 395  54- 

Hot  and  Hilling  at  Morocco , See.  iii. 

525  5 3 > 5 4 

Particularities  of  them  at  Archangel 
and  New- England.  iii.  52,  54 
A red-wind  deftrudtive.  iii.  60 

A very  cold  wind  fluffing.  iii.  70 

A poilonous  wind  in  Mefopotamia. iii.73 
turn’d  to  vinegar  by  motion,  i.47 1 .n. 
Its  fteam  in  fermentation  poifonous. 

ii.  467 

The  air  contain’d  in  claret-wine.  ii. 

434-7  5 3Z 

Preferved.  ii.  636 

The  effedts  of  cold  thereon. iii. 2 80,281 
A peculiar  fpirit  drawn  from  it-  iii. 


3 °4» 3°5 

Productive  of  fait.  iii.  351 

A quick  way  of  making  raifm-wine. 

iii.  383 

A volatile  fpirit  gained  from  its  lees. 

iii.  384 

Wines , frozen.  i.  607,  609,  6 1 o 

Have  various  namelefs  taftes.  ii.  1 2 
Wire,  gilt  wire  ftript  of  its  coat.  i.  404 
That  of  filver  and  gold  drawn  to  a 
great  finenefs.  ib. 

Wood,  ufed  for  indigo.  i.  135 

Dyes  with  uncertainty.  i.  1 69 

Womb , for  an  ulcer  in  it.  iii.  673 

For  its  falling.  iii.  678 

Womb-medicines.  iii.  677,678 

Wood , is  differently  qualified  for  fervice. 

i3» 

How  feafon’d  for  fea-fervice. 

Made  foft  and  figurable. 


Some  is  ftrongeft  in  its  heart. 
Exhalable. 


1 35 
1 30 
1 80 
i.  397,  398 


Its  porofity.  i.  451,452 

Has  an  intefline  motion.  i.  461 

The  time  requir’d  to  feafon  it.  ib. 
Affords  acid  fpirits  by  diflillation. 

i.  527.  iii.  301 
Awood  fmellinglike  human  dung.i.547 
How  affedted  by  froft.  i.  594,  608 
May  rife  or  fink  in  water.  ii.  362 
Powerfully  imbibes  the  moifture  of 
the  air.  ii.  376,  383 

May  yield  a volatile  fait  in  diltillation. 

iii.  268 

Its  analyfis.  iii,  316 

Ufed  for  candles.  iii.  3 1 8 

The  World , how  furnifhed.  ii.  271 
Whether  made  folely  for  man.  ii.  151 
Its  extent.  ii.  266 . & n. 

Other  worlds  befides  the  folar  fyflem. 

ii.  270 

IForms , to  cure.  iii.  551,678 

Wormwood,  affedts  the  air.  i.  428 

Hurts  the  head  and  eyes.  iii.  578 
Wounds,{\ uccefsfully  cured  by  fimples.i.56 
How  healed.  ii.  141 

To  cure  them.  iii  678,  679 

Writing , pradtifed  without  blacking  the 
fingers.  1.114,115 

Pradlifed  upon  iron  inftruments.  i.  528 
To  make  new  writing  appear  old.i.i  1 5 
Difcharged  out  of  parchment,  i.  1 16 
Written  hand  graved.  i.  136 

A whole  page  of  writing  copied  at 
once.  i.  136 

Y. 

YEUowjl  fine  one  produced  in  a white 
body.  ii.  91 

Produced  from  a green.  ii.  95 

Z. 

ZAffora,  ufed  to  tinge  glafs.  ii.  99 
Zink,  diffolved  in  an  urinous  fpirit, 
and  not  precipitated  by  an  acid.i.5  2 1 
Its  fol vents.  i.  541 

Gives  different  taftes  to  different  men- 
ftruums.  * i.  541 

Makes  copper  refemble  gold.  ii.  1 00 
Gains  weight  by  ignition,  ii  391, 394* 

395 

Diffolved  in  fpirit  of  human  blood. 

iii.  478 


THE  END. 


